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Introduction 

A SYNOPTIC review of the genus Mastpcembehts covering both I he Or ien id and African 
(orms was published in 1912 by Buulcnger, who recognised 15 species from die Oriental 
Region. Since then ten nominal Oriental species have been added to this genus and one 
to Lhc only o titer genus, Mucrognuthut, During my tenure of a Fellowship at the II rl l Ls h 
Museum (Natural History) under the Colombo Plan In 1954—1955, Dr. E. Trcwavas, 
who felt the need of bringing together all the scattered knowledge about this family, 
pointed out some inaccuracies in Boulengers revision and suggested that 1 should revise 
tfie oriental species of this group: Sine very kindly placed at my disposal the entire col¬ 
lection in the B.M, (N.H.), along with an unnamed collection sent by Mr. M W. F. 
Twee die from the Raffles Museum. 


Ac him wledg me nts 

1 am indebted to the Director of the British Museum (Natural History) and to 
Dr. H, W. Parker, Keeper of Zoology, for giving me facilities to work at the Museum. 
I am especially indebted to Dr. E. Trewavas, who not only suggested to me this problem 
hut has guided me at every step and has helped ntc with her criticism and advice, and 
has been kind enough to revise the manuscript at Lite expense of her other work. I am 
thankful to Mr, D. W+ Tucker of B.M, (N.H.) for his kind advice from time to time, to 
Mr, A. C. Wheeler nnd Mr. P. F. Parvus of Lhc same Museum for radiographs of the 
various specimens. 1 nm thankful to Dr. S. L. Horn oF the fndian Museum for (he loan 
of types of Mastacewbclus drcuftidticiny, Muxiacewbfiuy inautpiirensis and Rhyfichob- 
delfo dhonadiorii, and some specimens of Matfacwnhchts pancahts and also for per- 
mittiug me to reproduce some of Ids figures; (o Mr. H. \V. Fowler of the Philadelphia 
Academy for Lite loan ni pamlypes of Masfiwombcltii- fueniitgusier and Mashtc&iibelus 
paucfspiius and for permitting me to reproduce some of his figures; to Dr. J. J. Hoedcntan 
of Amsterdam Museum for Lhc loan of specimens of Mastacembelus billhoncnsis and 
two unidentified specimens of Mastacembdus\ (o Dr. J. C. A. Junge of Lhc Rijks muse tun, 
Leiden, for his valuable information about the specimens of Mtislacembelus um color 
collected by Kiihl and Van Hasselt. 1 am also thankful to Prof, L. Bert in of Paris 
Museum for providing me with every fad thy during my visit to that Museum; and to 
Prof, M. Yamaha of the University of Okayama, Japan, for his help in translating M. 
Qshima's paper on Mcstaeembetus kobayadiii into English, To lhc .British Council and 
the Commonweal ill Relations OTice ] iim grateful for the help and various Facilities they 
provided me during my stay in the United Kingdom and also for giving sue the oppor¬ 
tunity (o examine tile Mas Lucent be lid collection in the Paris Museum by granting die 
necessary funds. Last but not least I am indebted to Dr. A, R, Ranjha, OfFiccr-in-Charge, 
Zoological Survey Dept., Pakistan, for giving me she opportunity to work In the B.M, 
fN.FL) bv granting me the fellowship without which dlls work would not have been 
possible, and also for dispatching the Mastaccmbehd collection from Pakistan for my 
study. 

The figures of Max! act'mb cl us caudiocellatus^ Mos tacembehis argns T Mcsurcc/nhekis 
£r\'ihratucnia and three figures of M astacemb e /u s artnatus showing the colour variation 
were drawn by Miss Bus well under my supervision; the two figures of die Paris Museum 
specimen of Mastaccmhelus eryihrataenio^ one of M. mastvcembehis and the anatomical 
figures were drawn by myselF. 


lJULL. lUf : FLF.5 
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1-C.cdcEinitioii of the Order Opislhorai 

Gr, Opisth(i?) i behind, and Qmfoj, shoulder. 

Fishes of this order Eire characterized by their tel-1 ike, compressed and elongated 
body, covered with minute scale. 1 ;; non-prolracltlc month and elongated snout supported 
by a cartilaginous rod and ending in a sensitive ?ip Ihuiked by Elio tubular artterktr ihu> 
trils, which are thus remote from the posteriory by Hakc-like palatines, fused to the 
Ethmo -vomer: by long soft dorsal and aaai fins, preceded by 7 to 40 detached, depj-es- 
sible dorsal spines and 1 to 3 anal; by die absence of ventral (pelvic) fins and of a 
post-temporal bone (except its lateral line components), the pectoral girdle not being 
attached to ibe skull. Caudal short, cither conllucnt with dorsal and anal or narrowly 
separated. Air-bladder without an open duct. 

So defined, the order contains a single family, MastEtccmbelidae , 5 

Anatomy. Skull elongated, gradually narrowing forwards; roof smooth. Large nasals 
separated in the middle line by the narrow upper edge oE the mcsetlimoid. 2 Large fron- 
lals. Pnrietals separated by supraoccipital. No opisthotic or intcrcularc, Fteroties, 
sphenotics and epiotics present Long proolic separating the pleumsphenoid from lhe 
para sphenoid; latter reaching the hind margin of the $kul! No trace of orbhosphenoid,? 
but a very small basisphenoki present, at least in some species.'* Lateral etlunoid small. 
Mcscthmoid compressed, forming a narrow vertical septum between the nasal cavities. 

Vomer LapLhluss (pace Gunther. Day and Regan). s 

Palatines narrow flakes oE bone immovably united to mesothmoid, vomer and 
pa Hyphen old, bearing teeth in some African species, toothless in other African and all 
Asiatic species. Pterygoids movably united to lateral ethmoid outside the palatine. 

Premaxilla. non-prolractile H united by fibrous tissue to etimio-vonter, and to a fibre- 
ensheathed rostral cartilage which separates it from Ilk fellow. Maxilla attached by liga¬ 
ment lo ethmoid close to the union of this bone with the premaxilla, otherwise separate 
from the fatter. 6 


J- Annandale (tyiS) erected the Family ChaMlhuriitluc to receive Chmuihuna zuuthita and as¬ 
signed it to the Order Apodes. Began {1919), considering Bird die characters described tor CltnU' 
dniiria xFiowcd its relulion&Ftip lu MamaeetHbeitis, placed it in tFie Optslhomi. Subsoqucnlfy Annan- 
ctn-Ec and H(im (1923) agreed with this decision anti gave new anatomical characters iu support it. 
Jordan f|V23) followed ibis classification and MiLrn i GFioxli I 1 I ji, describing ibe St?fL anatomy, 
dime lo i he same conclusion. Berg (I94U). however. remarking Lind Chantliitiria is r 'io Specialised 
that il plainly deserves [lie rank of j special order", Utsi cried it Co a Separate Order. OsULidhUrii- 
formc.T. Annandajc & Horn poinL out she differences as WetJ as tilt rcSembiiirtCeS between Chfiutlhitria 
an4 the MastncCmhcHdae, and in view Cjf these, end especially u!" the tack of Specialization of itie 
snout. I am inclined in nprec with berg. 

-■ 1 confirm this, observation of G liuah lifFJO) Cm dry and alizarin preparations af both genera. 
Kep.in (19121, Gregory . 1 U3?> and Bcre (1940} Jaltslc lhal llie nasals meet in the middle line, as 
in surrc incompletely prepared nr shrunken dried skulls I hey may appear to Jo al first sight, 

Giiosll (up. eit. ,i Slates that lllc orbiluSpiiertnid is very rndrmem.ry. Mime limes filled with 
prooties, bni l could nut find any trace of urbiurephenoid, thus freeing xviilh Regan (op. cir.J and 
Gregory fop. cit.). 

4 - Although Repan top. cli. >, Oregon- (op. cit.i and. berg fop, eit,) hare observed thru no 
hiisisphcnnid is present. [ have found n very .small basispbenottl in an aiizarirt preparation of M. 
mactdnUts and :n a dry skull of Aiacrcfffiaihiu, thus con limning !hc finding nf Cihosll lop. cit.t. 

Confirmed in dry skeletons of several African and Asiatic ipccie-S and in alizarin prepara¬ 
tions of both genera and in microscopic sections of Mucragrtathiut. 

fi - I cannot agree with liegan Mip. cil.1 and Gregory (op. cir. 1 ihaL I ne maxi da is firmly 
attached lo ilie premarilh. in dry skeletons of bolh pcncra. iti alizarin preparations mid in transverse 
sections of Macrognothiis. she two hones arc widely separated for lh<i greater pan of ilieir length. 
At the anterior end of the maxi I fa. where both bones arc a II ached by separate ligaments to the 
ethmoid, the two lie close together, but the libics between them do not run from one to the other, 
but from bo Lb lo the ethmoid. .At tile ancle of the mourn, the end of tlie prcmaxiila and liic expan¬ 
sion of the maxilla are together surrounded by Fibrous tissue as in most fishes. 


Mus. 27. 1956, 
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Pteorbttal boric large, articulating with lateral ethmoid, anti lying on outer ride of 
nasal; in some species of Mastacenibdus produced into a strong spine which is usually 
pungent. No subarbitai hones, but alizarin preparations show the infraorbital lateral line 
canal to he weakly ossiliad along pari of its course. J 

No post-temporal* hut ilte lateral line canal Es ossified in this region and also passes 
through the sup nsesci thrum; suprade[thrum attached hy ligament to the 2nd* 3rd or 4th 
vertebra. No mesocoracoid; hypercoracoid perforated; hypOcoracoid with a strong post¬ 
coracoid process; radials lour, two on die hyper- and two on the hypo-eoruuoid (.Fig. 3, 
Plate S4). 

Centrum of first vertebra convex in front, lit ting into a cavity formed by basi- and 
ex-oce ip Etuis. First 4 to S vertebra with flattened neural spines: epiplcuruls on die first, 
and a few of die following vertebrae; pleural ribs on parapophyscs on die third to last 
abdominal vertebrae; posterior ventre-lateral processes (zygapophyscs) on each vertebra 
except a few (1-3) anterior. 

Tail homocercal; 5 to J hyp u rate. 

Six (2 -f- 4 j brandiiostegal rays. Four gills; a slit between the fourth and the toothed 
fifth ccralobranehiaL Pharyngobranclikute of 2nd, 3rd and 4th arches expanded and 
bearing teedi. Finely too tiled plates may be present on hypo- and ctrato-branchials. 
Gill-nikcrs, if present* rudimentary. 

A pseudobranch in the form of a rale mirabile, iuconspicuous in the adult, present, 
at least in some species.- 

Stomach U-shaped. Two pyloric caeca* beyond which die intestine extends for¬ 
wards for a short distance, then bends backwards and follows a straight course to the 
anus. 

Habitat and Fmnnmics 

Mastacemhelids abound in plains and at high altitudes, in running and still waters, 
clear as well as muddy, usually lurking rri crevices of the rocks or among stumps of 
plants near the bank. 

They have been found buried in soil when the water is dried up. Day (1877, p, 214) 
exhumed specimens of Macrognalhus aadeutus, still lively, from the nearly dry beds of 
ponds, and Job (1941, p* 131) has found a pair of Mastacembelus pancatux buried deep 
in the mud in a drying pool. The latter species was noticed by Job (op. cit.) to bury 
the greater portion of its body including its snout in die mud during the cold winter 
months* even in the presence of water in an aquarium* Tor longer or shorter periods, the 
opercular flaps, when visible, exhibiting no respiratory movements. From this he con¬ 
cluded. “This species is capable of resorting to longer or shorter periods of hibernation 
during which even the breathing movement Is suspended," 

Some of these fishes arc nocturnal in habits. Stmdara Raj (1916, p. 289} and Job 
(op. cit.* p. 130) have noticed that in an aquarium Macrogmthus aculealus and Masla- 
cembehis pancatus^ both lie buried in the mud or sand during the day, while in the night 
they swim about freely, I can endorse the views of Sundnrn Raj and Job, having observed 

I* In IlW u I iT.n n n prcparll i on*. OE Af- inacututlis Ulu □ n i mess' hi* a I lateral line Can^l uiSs-nJ 
for ei i hun disiuncc behind [Jiu p L C^r h l :; ■ I bone: mid in mi Ediziirin pm pur Minn of n Vuling Macrog- 
nnihus aculwtus the infraorbital cuna! is weakly ossified in sections corrppanding to sviborhitzl 
hones. buL without any plote-tikc expansions, ftn: supraor biiat canal is sa mi tarty ossmed in front of 
the nasstl hone lu its lermi nation near Shx Up of the snout (see p. i- although this ls such a I bin 
shell shat ihe alizarin lias she effect oi making iis course clear wiihout appearing red. Sections reveal 
the bony tubc- 

In M. ttrmtiiiis and jW. pmcahn' see Uharsava, 195$. 


Rl'l.L. tiXFFLtiS 
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ihu same behaviour Ln these fishes. The act of burrowing, an interesting phenomenon, 
has been described in Mastacembdus pancaht? by Job fop. cit.) who says, JLr liie fish 
whiles about the bottom nosing the substratum with its mobile, trilobed sensitive snoot 
and selecting a suitable spot, wriggles itself into the substratum by a brisk side to side 
and forward movement until most of the body and tail arc concealed, Sometimes the tad 
sticks out as also Lbe tip of tile tie ad. 1 ' 

Thai the spines have a defensive function is illustrated by Lhe statement of Dcruniya¬ 
ga I a concerning Musiacembelas un tint us { 1932, p. 269): "When held in lhe hand ibe 
tlsh wriggles backward and its short dorsal spines net like the tecih ol a saw, indicting 
a nasty stash in the palm of the inexperienced fisherman.” 

Horn (1935, p. 8-9) stated that these species "are fully adapted for aerial respira¬ 
tion” Hind that air "is taken in through Lhe mouth and passed out through the gill- 
openings." He maintains (p. id) that the gills are capable of both aquatic and aerial 
respiration. Experiments have been conducted on Mticrogruwhus acutcatus, Mastaceni- 
belus armattes and Mastacensbelus pancahis to ascertain whether the fish becomes 
"drowned" if not allowed to reach the surface, hut there is some dissension among the 
various workers. According to experiments conducted by Dobson (1874, p. 3 IS & 321 ), 
the time required to cause asphyxia in \1 acrogtiaihus acufaatiis is 5 hrs. 15 rains., and 
in Maslacernbetus pancahis 5 hnt. 35 mins.; according to the findings e-3 Day (±876, 
p. 339) M acrognalhus acufeauts "becomes drowned, if placed in water so ns to be un¬ 
able to reach the surface." Ghosh (!933 t P- 328 & 329) and Horn (1934, p. SL how¬ 
ever, in their experiments have found that all the specimens ol Mocragnathits aculeaius, 
Mast ace tnbehts pancakes and Mastacembehts armnius continued to live for a week when 
confined in a cage and not allowed to reach the surface. According to [fora {p, 14) 
death of fishes in the earlier experiment* was either due to "the foulness of water or on 
account of air being locked up in their air-chambers," Job’s observation suggests dial 
it is by inanition, with respiration ul a minimum or even at a standstill, that survival may 
occur, rather than by special modes of respiration. The air bladder is closed, and there 
seems to be no special respiratory structures other than the gills. However to come to 
any definite conclusion, I ihink it is necessary to conduct some more experiments cor¬ 
relating the Lime of survival with die condition of the water and amount of activity 
displayed by the fish. 

Mot much is known about the food of these fishes. Cuvier arid Valenciennes (1831, 
p, 459) found small scales in the stomach of MastacembehtS ormatus and debris of 
fresh water worms in the stomach of Macrognathus aadeatus, Hamid Khan (1934 T 
p. 6b l ) describing the feeding habits of Mastticeiiibelns aroint ns remarks "It is carni¬ 
vorous and has minute teeth in the jaws and is very destructive to eggs and fry of albei 
fishes." Deraniyugnla (1932* p. 268) states that ,A tastaceinbehes armatus "Usually feeds 
on earthworms and is frequently taken on rod and line with this bait or shrimps ", while 
Macrognathus cicideatus subsist* on earthworms, insects and organic matter. Job {1941, 
p. ] 3 .1 ) who has studied thoroughly die food of Mastacembeluj: pancalus says "In the 
young stages the fish is found io subsist mainly on Entomostracan Crustacea, the items 
in the order of preponderance being Daphnids, like Macrothrix orienialh\ Os tr a cods 
and traces of Cyclops, and larvae of snsccts as Ceratopogon sp. and other Chironomids, 
Coleoptcrans and occasionally larvae of mosquitoes rind other Diptemns. As Lhe fish 
grows larger the proportion of insect larvae increases and larger Crustacea begin to 
form a fair portion of the diet. Only in one instance were Tckosteun remains noted 
among the gut contents; these consisted of a single egg and a part of a fin3 


Mu's, 2"? 1956, 
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Knowledge about the breeding habits and development of lliesc fishes is* mainly 
confined to Metsfacernbclus 1 pancolus. This. species, according to Sundara Raj (op. cit,, 
p. 290), breeds in cold weather; he obtained young specimens averaging 30 mm. in 
length from die Spur lank, Egntorc (Madras) early in February, D'Abrcu [1925; as 
quoted by Job, op. cit., p. ]23), lias obtained 28 mm. fry of this species in the Ambu- 
jhari tank at Nagpur + (India) in April, while Prashad and Mukerji (1930| p. 169) 
obtained 50 mm. specimens, from Manehar Lake, Sind (Pakistan) in November. Job 
(op. dL), who made a detailed study of the life-history of this species, records that in 
the railway barrow pits in Ulubtiria the fish breeds from May to November with tine 
peak period at the commencement of the monsoons. 1 he eggs, 3 '3 to 3 35 mm. in dia¬ 
meter, are demersal, but are laid in masses, which lie among the algal meshes. The 
change from the yolk-la den larva to the adult six n dure takes over a month and maturity 
is attained in about one year. As regards the breeding season o! Masfaccmhetits armafus 
Sundara Raj (loe. cit) records mature ova in a female caught early in February; while 
DeraniyagaEa (op. cit. 263 & 269} has obtained mature males and females in October, 
November and December, numerous young under 50 mm. in length in February and 
Uvo of 68 and 70 mm. in July, from various parts of Ceylon Sexually ripe males and 
females of Macrognafhus' acideafus were taken by Dcmniyagala (lac. eh.) from various 
parts of Ceylon in March, May and September. According to him, die eggs arc pule 
green, numerous, small, L23 mm, in diameter and are laid in fresh water. 

Economic importance 

Sonic of the spiny eels grow to quite a large size. Among those examined for this 
study the longest is a specimen of Mastacembelus crythrouiciita. 69 H mm. in total 
length, Mactacembelus armalus is said to grow to 3 ft. (Job, op. cit,). Regarding their 
importance as food, Day (op. cit,, p. 338). considers them excellent and says that they 
salt well, but their flesh is said to be healing. In some places, especially ai Nagpur 
(DTAhreu, 1925; as quoted by Job, op. cit.), Madras (Sundara Raj, op, cit-), Bengal 
(Hamilton, 1822, p. 27), southern Shan States {Atinandalc, 1918, p. 54), Siam 
(Smith, 1945, p. 64), they are regarded as excellent food fish; but in other places, for 
example Punjab (Hamid Khan, loc. cit.) and Sind T they are despised owing to their 
snake-like appearance, and utc eaten by poor people only. 

Family Mastacembelidae 

With the characters of the Order as here restriclod. 

The genera of Mastacembdidae 

Like all authors except Rlceker and Jordan (see p, 105), l recognise only two 
genera. Both have the snout extending in front of the mouth with the tubular anterior 
nostrils forming with it a trilobed rostrum, 

L. In Macmgiialhus (p, 99 j the snout is very long find accommodates on its 
under surface, behind the anterior nostrils, a concave prolongation of the upper jaw 
consisting of a paired series of toothed bony plates. One species, widely distributed m 

Asia. 

2, In Mnslnccmbelus (p. 105) the pru max diaries are simple, and cud anteriorly 
a little in front of die tip of the lower jaw; in from of them the snout is conical with 
die anterior nostrils opening near its tip. Numerous species in Asia and Africa. 


Hull. Rifles- 
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Alcthcid.s of measurement 

distance between tip of rostrum (fleshy appendage) 
and tip of caudal tin. 

distance from tip of rostrum to base of caudal iin, 

vertical distance at deepest part of body, at origin of 
soft dorsal or ana], 

length of longest pectoral ray. 

distance between tip of rostrum and posterior angle of 
gill-opening* ic. including rostral appendage, 

distance between tip of rostrum and anterior margin of 
eye. 

horizontal diameter of orbit. 

width of roof of skull between orbits, 

distance between lip of dentary and posterior end of 
articular, 

Length of gape of mouLfi; tip of lower jaw to angle of mouth-opening. 

Genus Macrogmitlms 

(Macros Gr. large; gntxhos Gr. jaw) 

[Matlacanltcha (part.) GronoWus, L. T.. E7G2, Zoopliylac. Ft. J: 133]. 

Mnsn?csinhehis (p:ir[, cm, (■ ronavj us, errore pro Mastacembetux) Scopolt, J., ! 777, Ini rod 
HIsi. NiU.: 45S. 

AfaCragtralhujr l pari, j [,a^cpccte. C.. 3S0U r Hist. Nm. PosSSOtLS 11: (type Qphidium 

aciiieatum UEochJ, 

Rhynchobdelhi (pjsrt.) Schneider, J. r LEAS Btochij Ky'sfi lehthyol; II- 47R (type RhynchobdeUa 
ohaHiiUs Schneider -- Ophhiictm acssh'.ii/im H|och."J. 

I agree with the reasons given by Smith (1945, p. 62) for using the earlier Mscrog- 
rwthus instead of Rhyne hob della, which is commonly used, AIL the early generic names 
proposed for Mastacembdiche included a species of each of Lhe two genera stow recog¬ 
nised, but whereas Gronovius first described the Li sitnacfc u sent to him by Russell and 
defined his genus with lit at in mind, Lacepede's first species was the O. ecutcatum of 
Bloch and the meaning of the generic name is evidently derived from the great upper 
jaw of that species. Moreover, although Cuvier & Valenciennes used lihyuchohdcilu, 
they recognised Macros noth as a synonym of it, and nut of Miistticembdus, thus 
implicitly restricting it 

Definition, A Mastacembelid with the snout prolonged to accommodate on its 
concave under surface a paired scries of toothed bony plates, which axe an anterior 
extension of the premaxillary. 3 

A single species. 

I- Although Gilather flBSI) and Guy (T87G) ^:mcd ihaL vomerine teeth are present iri 
Macragtiiitiius, and 14cg:an tncEuded la die ordinal dwracccrM that vomerine Lratti may be 

present or absent, l can hnd none, cither in sections, alizarin pixpanMlpms. tpirit iperimenx or a dry 
skeleton. 


Total length; 

Standard length: 
Depth of body: 

Length of pectoral- 
Length of head: 

Length of snout; 

Diameter of eye: 
Interorbital space: 
Length of loner jaw: 



Mus. 27, 1556. 
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Structure of the rostrum (Figs. 4, 5 and o, Plate* 35- 


17.) 


Historical* Tile 


t t unique structure of the snout has attracted the attention of almott 

3 * al “^ who havt Mi. but, so far as 3 know, (tone has furnished cither 

™ led , “™ Un ' or a " ontuutnicnl figure of ft. Amongst the pre-Li unite an workers 
n.ihfid' V * ’ “<>/'*-<» lnct 1754 . see ‘ext Sg. ]) and Valcmyn (17261 
m H t 5T“ 1 ™ r lt Vi,,cncicm " :a <1*91. p 463) sav were taken from an 

uapnhlished drawing by Vlannng fea. 1715) labelled whh the Malay name dtnn-g,,™ 

mining Lfcpliam-feli, I have not seen Vlamlnfis drawing. but the figures of the other 
an [hors, although showing an exaggerated snout, yet on the evidence or the lone dorsal 
and anal I, ns, with free spines before the dorsal, are probably inspired by our fish. 
, L ' i -' nbered Wlltl advantages At least, in over two centuries no Asiatic fish lias been 
lutirtt. whose snout oetter deserved comparison with an elephant’s trunk. 

Bloch (1786;i calls the fish “der ElephamcnnisscI” and Schneider t lSO] t writes 
■ ir^nslatton) Upper lip produced into a rostrum excavated 
transverse rnlds h divided by a longitudinal 
Ectierteisy*. 


below, with numerous 
i.L 'vl i [ike ihosc of tlie sjlj[ ils; l1 1 li slue Id ol 



Il'\i [-ill J. Ikim-Gaya. Outline; drnw?f>s fby t. Trewavus) from Ibe raJourcd ffoUTC nf faJia S3 
of Roiiinis Poissonv. permsses «l cmhcH , . tics hips MolHqueV’, j 7 r S— Io 

These comparisons are apt. Like an elephant’s trunk* the snout is mobile and pre¬ 
hensile, bns tnmsverse ridges on its lower, concnvc surface and nostrils near its tip. As 
in the sucker of Echetieix, Hie ridges arc supported by bones and bear den tides. 

Nn one T liowever* has described these bony plates, Cuvier tt r Valenciennes ; l..l_ 
pp. 444-5} refer to the possibility of embracing objects in die concavity ol Lite under 
surface and consider that the ridges must be highly sensitive* They say dial die inter¬ 
maxillary bones support only rhe base of Hie snout* and scarcely pass beyond the end 
of Hie lower jaw* In pi. Iv. fig, 3 a of the disciples' Kdition" of Mac Rcgne Animal 
I 1*543), \ .ileiteiennes figures the under surface of the snout und an die explanation of 
the plate refers to die ridges and la die anterior nostrils. 

13(*y f NLG, p. 33£) and Horn (1921* p, 205) similarly illustrate and brieJlv dcs- 
cribc die snout. Deraniyagala* however (1932 Lind 1052,). correctly describes Lite teeth 
as "vilhfonn on jaws, and as transverse patches in rostral groove 1 ’, and adds [1952} 
tluiL there are 20-26 of these cross bands. 

Description, ' liave examined alizarin preparations and transverse sections oT tile 
snout of Macr&gnathus acuteams, 

Tho rostral cartilage is a slender rod, firmly united bv fibrous tissue to die front of 
the elh mo-vomer and Lapering to end at the tip of file rostrum, between die two anterior 
nostrils. Throughout its length it is wrapped in a thick layer of circular fibres, 

[n front of the expanded anterior end of each toothed premaxillary I’lone ,j series Oi 
20 to 26 narrow, toothed, bony plates extends to near die anterior end of the rostrum, 
each plate being ctirved la tit the concavity of the snout. In sect tori die plates appear 
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exactly life the premaxillary, sod they are probably best regarded as a sag,.icated ante¬ 
rior extension oS this bone. There are 25 pairs of plates in my 7- mat. alizann prepare- 
lion, and 21 in a specimen of 225 mat., so that between these sizes there is evtduiii) 

increase in number of plates. . ww™rk 

A b 0 ve each row of plates the nasal tube nms from the anterior nostril back* a . 

,o die dfaeton' organ, Wider the nasal bone, and opens behind dtis a, the posterior 

nostril between the nasal bone and the evc r _ , . 

Above end. nasal lube runs a canal of die lateral line system in an exltun-b •!<» 
lube of bone. It opens above the anterior nostril near the tip of the snout, and1 can b 
traced backwards Into the nasai bone. It is thus the rostral extension of die supiacrbnal 

^rpl ■ ■- 

To left and right oE the rostral eanilagc and above it. outside its fibrous sheath lie 
three bundles of longitudinal fibres, attached anteriorly to die tip of the rash. S 

and posteriorly, die dorsal to the anterior end of the ethmoid, the lateral toll*, pa ma. 
larv near its junction with the sheath of the rostral cartilage. There is a layer of cmcul 
fibres under the epidermis, but only on die upper and lateral walls, not e.vi.noins to . v 
lower concave surface, nor to die boundary edge between die concave and convex sur 
faces. The tndanophores, lie outside and inside die fibrous layer, and some among .he 

r:hrC Thc fibres, both of the longitudinal bundles and of ^“tan eons layer have the 
appearance of collagen fibres, but the observed mobility of be snou i . *to m «■* 
can hardly be explained unless at least some of diese are contractile. I have labelic 
iuimitudinal bundles aslis^menls. however. {Fig. 6, Plate 

S he epidermis of the convex surface ol the snout consists of ^“ 

including mucus-secreting cells and sensory buds. Hm «■«£ 

Jam near the lip of the snout, where, us in Mosncembelus, (he skin is hberall) • P. 

with blood vessels and nerve endings. oE 

Function. Cuvier & Valenciennes (183). believed that the tm» lo™ snrhreu o 
die snout, by its power of embracing objects and its transverse ^^ ti'p 
fusion. The structure shows, however, that Ihn sensory tnncuon is 
ZL convex surface, as well as the olfactory and latere me «r^te on 
“ ^m-face is really an extension of the upper jaw, enabling he. fish to seze loon 

{£££t * mobility probably * 

if for use as a hurra wing nr^.jiv 

MacrugniiLhtis milcalus (Bloch]. Figs. 7-10, PlMc \ R 
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D XIV-XXIl 42-58; A IIS 42-5S; P 17-25; C L3—1 <3. 

Sciilcrs between and around eye and posterior nostril and from the latter to the 
maxilla. Ic.ip of snout* bitemasal space, intenorbital space and top of head as. far as lurid 
L'L^ee of preopcrcutum naked. No spines on either preorbilal or preopcrculum. Gape of 
moulJi very small, not extending to below the posterior nostril. Teeth small, pointed; 
present in both jaws and on the segmented anterior extension of the upper jaw. No gilh 
rakers. 

Spinous dorsal originating far behind tile end of pectoral, ]usi spine small. Anal 
■’■pines close together, second largest, hist smalt; soft anal original rng below the snfi 
dorsal. 

Vent nearer to baser of caudal than to snout Caudal distinctly separated from the 
dorsal and anal, or. exceptionally, united with anal (c.l M. ptiuciwiitix Fowler I 

Propuhiun.v as H '.> of standard length 
Depth of body: 11-0 to 161, 

Length of head ( 17-5 ) 1 L M) to 24-0 in specimens of S.L 1(1'.' 255 mm., up to 
27 in smaller specimens. 

Length nf pectoral; 5-6 to 7 3. 

Proportions as f 'A nf length of head 
Length of snout: 42-8 to 54-L 
Diameter of eye: 7-2 Jo I l K, negatively aUometrie. 

Inlerorbital space; 4 1 to 5 >. 

Length of lower jaw; 254) io 33 0. 

Length of gape of mouth: ft-7 lo 3 1 t. 

Colour in spirit brown or light brown oil the back .aid sides, paler on 1 lie belly 
Body either marked with dark brown, broad oblique bars emerging from the back and 
becoming obscure nn the belly (Sumatra, Malaya. Singapore, Burma and Siam.: or 
with pale narrow oblique lines, which arc sometimes broken into spol -, emerging irnm 
ihc back, becoming obscure on the belly, anastomosing behind the vvtil irn Inrm a reti¬ 
culation (Assam and Ceram). A pale Lateral band, above the lateral line from eye to 
La it may be present nr absent. Head brown nn the back and sides, paler underneath; 
undersurface of head aomclimes marked with variously broken crons bars. 

Dorsal fin pale oj orange, with dirty white spots or with longitudinal stripes, 3 to 3 0 
ocelli at the base may be present or absent; if they arc absent, the Jin is marked with 
basal spots which arc die continuation of iIk dark brown body bars. Anal fin pale or 
orangey occasionally with 2 ocelli; sometimes with bars which continue the dark brawn 
body bars; speckled with dirty white spots or striped. Caudal striated with white spots, 
occasionally with one ocellus. Pectoral pale or orange sometimes with a dark basal spot. 

Habitat. Indio. Pakistan, Burma, Ceylon, Siam. Malay Peninsula, Java, Sumatra. 
Borneo and Moluccas, in a wide range of habitats from fresh to brackish and 
running lo .stagnant water. Chabanaud (1924) lists it from the Gulf of Siam as a eury- 
halinc species but gives no definite marine locality. 


Mt.'S. 27, 1956. 
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Definition 

MasLaccmbelld fishes with the premaxillary simple, nnt prolonged far in from of 
the rip of the lower jaw as a paired series of toothed plates; snout conical, with the 
tubuhsr anterior nostrils opening near its [ip, supported internally by a rod-Iikc rostral 
cartilage as in A Iticrognatliux (Fig* J L Plate 19), 

Fifteen (or fourteen?) species in Asia and more in Africa, 

Notes rm the synonyms 

Mastacembt'ltur was proposed by Gronovius in his Zoophyiadum, a work which in 
Opinion Mb the international Commission on Zoological Nomenclature declared eli¬ 
minated from consideration for nomenclature. The name was validated by Scopoli, who, 
in taking it trom Gronovius, mis-spell it. I cannot find any derivation for the word oilier 
d: a n Max tux ( -u^rj.v) T jaw a r n 11 ? u 111 , and etitholvs^ peg or wedge 1 , mid ! feel j t i s l i f i ed, 
therefore, in assuming that Scopoli’s spelling was a slip or error. Smith [ 1945) expresses 
the same opinion bn p, 347, atlhough on p. 62 be uses Scopoli ’,5 spelling. If the sug¬ 
gests if derivation is correct, Gronovius' spelling of the second part of the word is also 
wrong, hut 1 am here concerned to justify the long-accepted spelling. 

Both Pararhynch&hdcHa and Bdcllorhytichtis were defined as differing from Masm- 
cemhelifx in tlie absence of p re opercular spines. Since the type of Mustacembcht.^, M, 
mastacembehtSj also [neks preopercular spines, the definitions of these 4 'gcncrn’‘ are 
unsound. On p, ] [6 below, J have given reasons lo doubt whether the presence or ab¬ 
sence oT preopercular spines Is always specific. Flirtlter, l am unable 10 recognise a group 
of species relit led to A-J, inuaihmis as being distinct from the group represented by M- 
nutjrtaranbeUiS on any other definition. 

[’he question uT generic divisions within LVluskiccthbclos 

Although I have nnt studied (he African .species fully ] have considered whether 
they might lie regarded as a group apart from the Asiatic forms; but although they add 
to the diversity of the genus I have not found means to define them. In one species, 
Af. pauctepinis BJgr,. the soft dorsal extends forwards at Lite expense of die spines, 
which arc reduced lo VII, but in most, the numbers of spines and soft rays are com¬ 
parable to those of Hie Asiatic species In all African species the three vcrtle;i| fins arc 
con Ik. lent, but the Asiatic species show all grades from confluent to distinct- Some 
African forms arc described as having A I or 31, but they should bo re-examined for a 
possible second or third hidden spine (I hud one In M, xdulcri ), There are species with 
preorbilal and preopercular spines and others without or with only preopercular. In dry 
skeletons of M, scUileri, ,\L lou^icauda and M. cn>ig!Ctu\ which have preopercular 
spines, 1 find the palatines toothed; in A/, bated, a species with unarmed bend, they arc 
toothless, as they are in all die Asiatic forms whether ^itit or without head spines. The 
teeth of the jaws may be equal and villi form (c,f. the Asiatic AT zcbniius- and M. ,r hien- 
sis) or with an outer series of enlarged teeth <c,f. M fnmtm-ftnhvtitx and M. xaudi- 
i/ceHaSiis) . 

Similarly in Asia (here is no correlation of distinguishing characters such as would 
indicate phylctic groupings. There seems to be no middle course between recognising 
one broad genus and the creation of numerous monotypie or small genera, unu 1 prefer 
the Former course, at least pending a full analysis of the African species. 

t. Klein ( 174-1 1 had used MujUttcernliL-tn.v R?r another fbh, deriving ihe H-ccond priii of the 
ward !mm Ci hr fit* :ui arrow isr spL’sir. 
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TH n O H f t N T A L M A ST AC E M BEL IDAEf 
Kuv to teir Asiatic sfecees op Mastacemhrlus 

L Ne 3 prcopcrcuTat 1 spines 

A. Third anal spine d is rant ft cun [lie Otters and larger than I lie D XXXE-XXXV 

^-72: A HI 45-7 E); CJ-9 .. \ .wjj ( -h.w.v p. lfj« 

B. All "lree^miL 1 spines chive logclher, lilt third smnH and hidden beneath lEic skin; 

L Oulu EcisUi much larger Hum tiiniij■; EJ XXXI XXXV; « prcurbital 5 muc pre¬ 
sent and miilly pungrnl. 

•a. Snlt D fn2 —(ni; sofi A (iU-65; inierorbital wtdih 4-5% of length of 

... - ■ ’ ■ *.2. tiitttHocrfhitlss p. i IEJ 

Is SofL I> 7(]-yQ; iofl A 72-9ft; iiilernrMiiil width 3-4% of length of 

' IL ’ ;Ll1 ■ ....3. mtt\hn-ftniifln.t p III 

2 Teeth Ljf jaws approximately equal; D XXVI-XXXI J5-70; A Ell 5ft-70, 

^ A pungent pruorbilul sprite .. 4, ttmcnlaun t p, 1 1.1 

b - preLirhitrjl Kiilrtiz ....5, pcnrfrfMfr p. 117 

IE. Iv^pcrcular spines present, pungent ot (mrely? hidden beneath she .skin. 

A. Denial Hpines and soft rays losallinp I1.H3 or less fcSccptiomsHy mqrc in M gutnthcri) 
i- Caudal rays 11-16. 

a. Top Of snout naked, 

lit EJur mu XX VI- XXXI 5S—f,H. 

' Scales between origin n| .soft D anti lateral line H-17; 
lenfilh of head in specimens of 1DR rnm. or more 
X.I.. I 5'5 lo LS-Sbb or V L , . 4. wtit'tfitftttji'i p. t]S 

'* -‘scales between origin of son D and Ease rat line 22-25, 
Eengthi of head in specimens of (00-171 mm, 5.L. 
2S1 So 2 2 G nf S. E - .. A i, t ifhi jv (17 

1 Elhs species, variable is l" llie possession id prccipercuhii .'.pines, appears in IioeIi halves of 
the key, 

nil Dorsal WVl-XXlX 46 57 . 7. riramtrinvUi.\ r 1 11" 

h. Lop of snout scaly, at least between the posterior nostrils, 
fl) Dorsal XXlV-XXXl 311 42, Ur even fewer 

K, pnwnlth p. 120 

(iij Dofs-jE XXVII XXX 5S 7-t 0. gaejttfotrri p. E23 

2, Garni a I rays 17 21. 

a. Gape of mouth 9 to 12^ of [he length of head F, 17 - l9l top of 

vrsom sciily.,.. .,.,,.. H). zakiinux P- 12“ 

b- Gape of mouth 13 lo 16-5CL of liic length of head; P. 23-24; lop of 

snout naked .. +i * P1H , ,,, ]]. DufrjJ p. t25 

R Dorsal sptnes and soft rays lolnlling more I Inin IRQ 

l Gape oi month 12 in 13-5% of length of head . 12. aiboputtcimx p 177 

2. Gape of muuLh 14 to 22 -i of length of head. 

!L Gape rtOL ex I ending til heloW posterior nnslrii'-; pectoral Itn with a 
broad melanin-free (yellow tsr red in lifcV) band al ihc posterior 
marpin, and handed in contrast inf! cnloms (hjl- 25) 

13, Htiitoloy p. 12 i 

0 . Gape extending In below posterior no-slrits ci beyond. 

11 1 Feel orals .surro'tindctl hy n melanin-free .reel nr ycllosvlt 
rnarfjin, and tj.soally uFlh bold markings ol |be 5,:mie 
colour on I he dart, ground within ihi^ margim head ami 
body w ib lonj^tudiniil red bands anteriorly; vnriousEy 
broken into reSiculaLlonM ami '-pills pnstariniiy (Jtgs, 27. 2S) 

14, vrytliroUtetticr p 13(1 
i ii > 3 J eel orals plain Spotted; hotly variously hinrked wi[] L <J n r k, 
hrown or black hands, senes of blotches; sorncumes 
hnta’d bv a aip-y.ap hand, or rcliculmimi* CfipS. 29-31) 

1 5 , tirinatitu p, 13-1 


Mrs 27, 1956. 
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Species 

urasittccm Ire ins 
niiujjoceUatitx 

•rfitntffirtfs 

fli'rakfuwix 

kt'ifhi 

riraiTucifiptus 
Ituatithcri 
ratiCaiu jr 
iebriHus 
nalcsii 

L'M*0£iiiiU{ii5 

limcofnr 

rtyihroiacnifi 

OFmatus 


Summary of hie fin-ray numbers m Mastac EM8ELUS 


27 spiurj 
31^35 
31-35 
3J-34 
26-31 
29 

26-27 

26- 29 

27- Jfl 
14-26 
23-3 J 
29-34 
35-37 
32-35 
32-33 
32-19 


D soft 
54-72 
70-$Q 
til-66 
35-71) 
60 

56-58 
467-57 
>£-74 
> 24) 30-42 
49-55 
48-55 
75-33 
74-94 
"(3.SL) 
64-92 


A Soft 
45-70 
72-90 
69-65 
53—7(1 
5S 

-SS-60 

■11-57 

59-75 

j|-3f, 

5i-59 

4C,-5$ 

70-82 

75-93 

70-80 

64-99 


C 

£-9 

16- 19 
15-18 
JJ —E(i 

7 

16 

RMJ 

j i - r 3 

11-13 

17- 3? 

21 

22-23 


26 

1EU22 

17-21 

17-19 

17-1? 

23-24 

22-24 


1. Masfaccnibdus sinensis Blkr. Fig. J 2 t p[ aic . iq 

OphMiwn aculttttfm (nee Broth) BasHtiftskv 9 i«( kt 

113: „4S (near Fdkrn). ‘ J '- 5 '' ^ otrv< Merq. Sac, Nnj. Moscow ( 2 } 

titiynzhobdeUfi si nr Hsu Blether, P J87ii VmJ i i. , 

iri friish waters) rind 252 ' ' V Alu± we{ - Amsterdam, -ii 249, fig. 2 (China, 

WmJiTCfwfrc/ffj moculatiKX^ (nc:- Ciav *. \t„\ \ l 

J J eche cn Chine: IB6 pi xt IV finN t ^ J«72, Pisciculture ct 

™™. r uu. Am,: si *£• n ? ' ,oj * 

Sll norc under A/. jjfrrL-rr/rVrr.v, p 1 1.5 tiulo^v e: ’ Ark ^ 1 ^ Chine"). 

A fnxunvmhdtis ninety »■ Gun 1J1 cr a rs?i 

■^ u v;,g C N. j-:, ami DaFrv Ji: Tlli^-mL P |Sf a!? 1 ' ^ ' , l2: 243 ^hangh^i); 

^WF-fh f cl l ina >,; KreyepberB. M. and Pappenhthm ' Vn r"' 1 ' |,aJa * 0fl L c 

” (f«lin)jrket Hflntauj and 190? Ah Mm h r r 2L8 S.B. Ges. nalurf, Fr, fieri.: 
(■copied); fioulenger. G, A„ 19)2 'j Acatl n'-i ' ? : ’ru ^ L ' :Jli:it ^ Magdeburg* 2: 21 
howler, H, W, antf u Hn J a 3 920 'p-1' n 2" v Sci ; , 1 h|l:itJ - (2) 15: 200 (copied)- 
1 r !2 J. Mem, Ajs i;.i St, c , |j cn ^r!i. fi 2 °s j J' 1 , s^Jm,c "r h 1 Us ( r 5S: . 3 .; l ..'( So0ch ow ( Cbina) ■ 
r^., 50: a 75 fNiUfiJiow, Chiftg); Reeves c f? rS‘ t?'* ” ulJ - Amer. Mus. rrat 
lenpjfd): NiehoEs, J. T r . | 9?8 jj^fj a ’ ' V r i; u- 2 ;:T1 ' r:jc| llC Hcs. Ins£: 2; 7 

Pekrny M aL Htst„ 5: flu!]. 

HisEics of China: 30, pj. ti fin n (Nlnnn? . n J S ? <jf Central Asia, IX Frtsb wat(r 
Kitogai; Shaming}/ P S ' “ ' mEn ° ‘ U1C1 Shan ^ m ^ Tu nB iia Lake, Hunaa. Anhewd; 

3 /rr.vr,™,/^/^ kuhGMhii O.Mii iTli1 , M__ |y 2f ,. Dpbub. Zatshp Tokvo 3 K 1 'ld rp 
^^(tJCFnrirAu rtcr^ctmr.v. llcudahl H \<H 1 71 All , * - , V ■ (Formosa). 

(J) 20y-/: 187: Wu H W 'V)lT' v F A L' LejpKtJ! ’ 71: 17 -^ I^LK. Ark 

I ^I'mi. ■ Erc-|ling Kfver)j j kMjg ^« t>JI jjs f 2) 3■ 438 iH $ 

fresh water fishes j n Centra] Asia: 2S and r u Gcp ^aph fca ] distribulitm of 
Kerre, A. W. C- T. and Liai^S V iS il ,i r-'x- ° (J m1 P ^»° China); 

o'FWr^f'^ RITO 

15fJ £ 'f/Rr7i_vwchrr: rrFmr«(frPf.T (nar( l lord in T> v i t 

fFtisiin, Korea), n " Th Mem. Hyogo Univ. AgrL. It J 35 

D ^ X XI~XXXV 5*1-72; A III 45-7Q- p 22-23' C h y 

tan the 

-“ “ * - °* 


Bum. RaFFLrs 





TWE 0k 1 AI. mA sr a ri :mhu 1.in ,\h , <H ■ 

arong pmorbila] spine piercing the skin in nil the specimens. Gape of mouth extendinr 

' 3 rr’t" be!mv P “ "“'^<3, or intermediately 
U ^ , 1 f ' ll,ir P’ wc]J developed, zn bunds in both jaws, No g[J] ra kcrs 

... w “ p -“° U5 ‘j° r f 1 “ ri sinatin B above posterior third of pectoral tin; last dorsal spine not 

Ute *L b 2?t <h °r k ! n ' Ac f SpinCS X Firsl amf suton<i cl °« together, third larger than 
sofL^rsni “ ^ £mm thC oU,Ers: ™ ft “1 orfeintMins slightly in advance of 

and ^nins, 1 ^ ^ CaUdal ll,!ln 10 snra ' 1 ' Caudi ' 1 completely united with dorsal 

Proporiinns us oh standard luiglh fR specimens! 

Dl’pJi or body ii-9 to 1M, irrespective of length. Mean: $-& 

Length of head; 15-fi to ]7 4. 

Lcninh of pectoral; 3-7 to 4-2 (9 specimens), irrespective of length of fish. 
fVupm lions us r -b of length of head (S specimens) 

Length oF snout; 2S-3 to 33-3, 

D '^-.'in]ined r C>C: ^ ne ^ tivc1 ^ ^Ji^'riLUric Throughout the size range 

fnterorbhaJ space; 4-2 To 5 0. Mean: 4 6. 

jaw; 324 to 37-0 t showing no correlation with standard length. 

Length of gape of mouth: 211 to 24 0. Mean: 22-4. 

t-olour m spirit brown or pale brown; body sometimes with dark vertical ban, 
nelly rind under surface of head with yellowish spots. Vertical fins with bold dark brown 
renal hi Items, Lileir outer margins dirty white; pectorals dirty white. 

Habitat. Fresh waters of China, Formosa (and Pusan in Korea?). 

llie type cannot be found (J am indebted to Dr. Boescrmm and Dr. Hocdcman for 
searching me collections of Leiden and Amsterdam for it), 

,Si li( 1 > Maierml i 2 I spednien:> i. 


MlRerum .il’.ij Rl-u. No. 

Slund.ird Length 
(mm.) 

Locality 

Coilcclor 

TIM iNffi JS71TUn,5f, 

issJ&h.hmb 

E66.0 and ]£3.L> 

115 0. Mfi.0 .mil iu).n 

Shanghai, Chinn .. 

Kfirfcian^ China , , 

Purchased ofSwmJioe 
Sly an 

.. E8S&.5.3E.13 

IH'J5.5.3IJ4 

1S27.J j.9 and 1927.10, 
1.19 

1855.3,27.20 

Mus. Pans 5230 
„ 5021 

i, 7J?5! 

5022 

7450 

73 5S 
m 5573 

f 

195.0 ., 

Skeleton 

J J7.5 nnd 2nd ctnm- 
age-d 

176.5 _* 

2 specimens 

E specimen 

[specimen ., | 

1 specimen 
l specimen 

1 specimen (damaged) 
4 specimens 

-Shanghai, China 
Shanjiluj, Chinn .. 
Nanking China 

Chikiang, China .. 
China 

China ,. 

China .. 

China ., 

China .. 

China ,„ 

China 

Sly an 

Siyan 

Piny 

Fortune’s Collection 
David 

Dahry dc Th ie rjjnnl 
Dahiy de TEiicrsan; 
Dubrv de ThiersaiiL 
David 

Dabry du Thicrsant 
David 




MUS. 27, 195 ft. 
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Notes on the synonymy 

j *‘1 SlfirJ 19361 ' w - from Formosa was probably 

n M rCnCC °, f "• ™“ Bitr. on [lie Chinese mainland. In [he com- 

n *h l f! fT”" 8 . " ,ltl1 “ tl ? cr M^fa'-emhelids, bn does not mention M. i,™, 
^ v h m fact his specimens belonged. 

1 . 2 ) Rcndald (1927) maintained dial Ophuiww aculauum Basilcwskv was the 
arst nmne .vwtobte for this species, but i, falls in the synonvmy on one of two count! 
Basilewsky may have nnsidentitied his species with OpMdinm tKuhanm Much . _ 

• ZlthT K ht doi:s not ' KmcKI [,ltn,ion Bloch in this connection and 

0,^1! B P i r r mC ™ * “*• ln "* ““ il .. ■ homonym of 


!, Mori (1928) figures an unmistakable M. sinensk Blkr., placing it in the 

a m'™ ? nyikr; his ,in ray counts ( “ D XXXI11 - 45 <?>; 

III, -i& (-)tC ciboiit IS ) need tiul be taken too Seriously. 

(4)i Mori f 1952) records the occurrence of HhynchobdaUtt acuUwtct BtisiLewskv in 
1 uhrsn. Konc-LLf and refers to Ophsdmm aadeatum Barilcwsky { M lUumsis Blfcr ] In 
ms synonymy. Verification of the identity of this fish i desirable 

, , ■ 5 ] Jo [' dijn and J annfca ( ] ^7), having erroneously proposed a new genus Brief- 
lot lynch™ for those Mastavembdus which lack preopereuter spines, placed this species 

nsn'T 1 ™, 3ha '' 1 “ S synonymous with M. maetdatuz C * V., under the name 
Bddhrhynch us invariants. M. macuUrius C. & V. and M. « «] kr arc t]]slincl 

Species, distinguished from each other by the following characters: — 


M. sinensis Llh.r. 

(I i Dgrya] fin XXXl-XXXV 5-1-72. Last dorsal 
spine larger than first ami tun hidden 
beneath the skin. 

(21 Ann] fin 1JE 45—70, Fir-vt and jiitniiff mial 
^pznc^ tilo^i: together, third n\ n diai □ nce h 
not hidden beneath the skin and larccr 
th;in the first- 

t 3 > SpEmius dorsal fin originating above the 
pusfcrioi 1/3 of lfit: pectoral'fin. 

<U Gape of mouth more than hair length of 
lower jmv, extending in below die poste¬ 
rior nostrils nr hcynml 

(■i J No gif I t'ii k l-j \. 

I^- 1 VerltCJi] Jins with hold bumi] rL-Jietllill i ti n.h 
attd without any basal spots. 


M. maesrinitts C. and V. 
i7oi:U' tin XXVJ-XXXI 55-lQ. Last do:- 
Mil spine smaNt-r than the first and 
hidden hertealh the skin, 

A.in in ^k 7ft; Alt 3he anal mjfagg 

W inpether t last hidden beneath the 
amt smaller ihan the first, 

Spinoiiv Jorsnt fin originating on a verii- 
cnl behind tile end nf’ (he pectoral fin. 
Giipe of mouth less than half length of 
li’^-.-i pw, mu cslending Uj hclow Mil' 
posterior nostrils. 

K lie I i me; 11 L ry gLlt inkers pnesem on secdiid 
annl liift J gill arclies. 

\ ' i 'itj;d lips itriulc^l with minute dark 
hi own spots and with large him! spuls. 


2, JUasiucenihcliiK ciiudioctJlnhi.% Blgr. Fig. I3 r Plate 20 


MonFenger, G. A., im. Ann. Mnn. nai 
and I? 12, J, Acad. net. Sci. FJplad,, (2) IS 
be low I; Annantfille, N., I'MK. lire. Endimt 
lie-Ku hasiq. Burma) and 211. 


:. Him,, i ft} 12: 199 (Fort htediitrm, i.ftflO fu) 
i -IH) ydrawaddy" hilt sec note under 'Habitat' 
M" 1 ;- 14; 3d + .‘il. jd ] (ig, t ■ lulu t.aSie and 


D XXXI- XXXIV 62-60; A III 60- 6?; P 19-22; C 15—IS, 

Scales present below eye and pasterEor nostril and from the latter to the maxilla, 
lop of snout, mtemasa] space, intcrorbital space and top ot he E) d as far us hind edge of 
preopcrculitm naked. No spine on Ihc preaperculum One strong preorbital spim: pietc- 
mg the sUn in all the speeimens, Gtipu of moutli not extending to below tlie posterior 
nostril. 1’ecth present, sharp, conical, in bands in both the jaws; teeth of outer row larger 
than i Til: iiuicr. Rudimentary gdi rakers present tm the clll arches mure distinct on 2nd 
and 3rd, 


Bcj-C. RA.f--FLES 


TH B OR I b NT A1. M A S T AC 1i M IS HU S'3 A L : J U 

Spinous dors ill originating above extremity of pectoral: lust .spine smnIE hidden 
beneath the skin. Anal spines dose Together; Iasi small and inconspicuous; soft anal 
originating just below soft dorsal. 

^ /crnl nearer to base of caudal Than to '■nouT. Caudal uniled with the durs:il and 
ana! only at the base. 

I'mjiurtions as % uf slandurrl knyEh 

Depth of body: 9-9 to 12 1, Mean: ] 0-53 
Length of head: 20 0 to 23 3. 

Length of pectoral: 3> to 3 S, 

Frujjitrtirjns as Cb of length lit head 
Length of snout: 34 6 to 3fH. 

Diameter of eye: 9 6 to J0 4 r 
Interorbital space: 4'3 to 4-7 
Length of lower jaw; 34 0 to 34-7 
Length of gape pF mouth: 17-0 to Eli 1. 

Crdunr in spirit brown, becoming yellow on the belly. Two to three blackish si ranks 
along the sides. the upper proceeding from the eye: blackish m irbling below these late¬ 
ral streaks. A series of blackish nee III with yellowish centres along the side of the Lad. 
Vertical tins and pectorals yellowish, reticulated with black. 

Habitat. Inlc Lake basin. Slum btales. Burma. See note under W. oaitwii. 


Study Material, 


is M(NH) Rpy. No. 

Standard l.enL'lh 
(mm.) 

Locality 

Collector 

1B9345 dft.Mft 132 (Types) 

17S.53 




171 U 5 

Lor! StedfOati, InJc 

li. W. Oatc- 


2t9.l> J 

Lake 



3. Mastucemhchis maslaccinbdus [Solander in Russell) 1 eg, 14, 1*1 ate Z0 


[Ophiitiam, Si muck , Walbniim. J. L 1?y? n Artcd: Ichthyol., ME: UJ {Hafcpani Aleppo) 

i non-binufSl. \ j, 

OpUiiiusni MitshtCcmhcUa Kohmdcr in KlikscII, A., 3 7P4 (cd. by Kiisr-e-jl r P.J, Nitl- Hisl. 
Aleppo, ZillL. Ell vol. El; ?uy r ,; - vi.l fAltppo, It. Ktiwick); SEinw, GL r lsti.1, Zoology . 
IV: 71 ilC Kowick} t spelt SiusTaceintwins). 
tijiyndrf)i«fr:SLf {iafrppvtu;i&- Schneider. ! ISIJi. titbclui Sysi. UdidiydL: 4 HU fJEiteppj 
Aleppo), 

Aiil.vtitcembdia iiafeppcn.u'.i CtiviL'I. G. Jifld Vnkru'icmif., \. IS’E, Hist N.H Poissons. VI IT: 
454 ! R. f. oilaie nr. Aleppo); Heek^a, r iML Rinisai'pcji'-'i Kdsc, Jl, pJ. \j:c Leu;, s: 
Hpulcnjjcr, G. A,, 19 E1. J. Ae.ul np( r Sc\, t^hil-ni.. i' — i IS: J0Q (Tigris and Euphrates}; 
Mara. S. L. and Mb:a. K. 5. 1147. J. AsU. Soc, BcngaL, (3) L A t L V 4, text fig. ! (Iraq) 
Mii.iiiid a i be I ns .nvk-iu G ra y r J. E.. 1S54, G ronovi li 5 Sys t. C ;■ I Kish., ; 17 2- 
MtttUWf'ttthi'hiii i\h-’pyyn yift {part.) G Un I lltr, A., IHfrl, Cnt, Pish-. Ill: 541 p'lgm and 
EiiphrtUts), 

Miatu re mbi'his j'rnwe£, Bcry, L. S.„ ] L ?-1 Tr;iv. ZooJ. Insl. Moscow. S; $55 (copied). 

|. Seu Wheeler, A. C, HfifTtf p- 9L 
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D XXX] -XXXV 70-90; A III 72-9 U + p iy 

outer larger and shatp. No g,Trait*, ; ‘ d b!,nd ‘ 1,1 lwlh *>»*• «« 

*&£ AS assise ffis sra iir ** r ,oral ,in: ** *~f 

srr 1 ** ^ *• ** ^ stir; & 

Proportions a* % of standard length 

jX'pih of body : r I to 10 5, irrespective of length; Mean: 84 
L=n e h of head: 15-8 to 20fl. negatively aUnmetric will, S.L. 

^ ngl " of pcciorol: 41 to 4S, irrespective nF length of fish 
Proportions ns % of length of head 
Length of snout: 342 to 384, 

D “=d! frt “ l3 ' 0, ncga,ive '* aUomctr ic throughout the *e range 

Interorbital space: 3 0 io 40. isometric. Mem- 3-4 
i engtit of lower j, lw: 33-3 to 393. isometric. 1fr0 

l.^ngrh of gape of month: Hi 4 io 25-5, 

Colour in spirit puls brown T becoming darker an hie hud:, feusicy blotches or burs 
dang the entire length of the body, Sometime* confluent into reticulate rxriiern-, ni- 
higher ventre I surface sprinkled with yellowish spats. Vertical this vcliowitEr 't_ r \r*i -,nH 
cmtdtii striated with minute dusky bare, while the ana! is less Printed and bus n few hare 

J&f^ n Whlch ^ ™ nu f«l wiLti Lhc bars of die body. Pectorals Yellowish and 
i.reti with rows qi mtfiule dusky spots. 

!!:il>had Tigris and Euphrates, SliaU-d-urah, Fan and R. Kowicfc. 

.Stndy IVIsIcrlaJ (15 specimens)* 


B.vi fNir> E-Lc-iJ. No. 


1535.6.25.4 f, [Types) 
focw3y rcy. from okt coElii.) 

IS74.v1.J3J0 
1E75.IJ4.7 
! S31,G J 9,3 
i a: 

1920,3.3.297 -300 


Slaiiditrd Length ! 

[mm) Lvc:i\ t \y 


1912,5.2.8 

1920.3.5.7. 

1912.3.25,1 

1936.3,10.4 


i 239.5 . 
356 
541 
353 
534 

304.5 
Sk i. lu I on 
737 

250 

267.5 
2VJ 

314.5 . 
105 

433.5 .. 


Alcppn 


Tigris near &ngd:Ld 
fihiinrcy Tigris 
1 ■ its. Pcm.-m OuJ 

J Fad, Fcidan CTulr 
lheira . . 


Slialt-d-arab 

Oil^ra . 

Bagdad 

Nusiryah, EkipliFaicS 


Col I ccfor 

; nr other source 
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nn ElEtj synonyms 

=nsssz was isstatK w-t ? 

i !res '“ !i: change will causo confusion in wider nrdev “ P? ' ¥J 1,1111 

4. MastnecinMus macnbfc Cuv. & Val. 14-;. 15. If., nans :o. 2! 

CllVJcr. <J. nnJ ViiloneTcntics^ A.. IK.11. tTf-M \\,i r-oi^mh H/nr- ir i ut ■ 

!&$*, r\, rwi>. vS! BatiS gSKm ^-V, {)"**". l r’' pL ! 

Ngd.Ind.. i: 93 (MotGtXajs Hlitrihp ' I'tj'i ~'t \ t!" MjU’Cl'.uA nml I852. N::fi:ii|-k. TljiTsthr: 
"I: 543 (copied;, k* Von' '5V?} ^T^nT'- A; W >'“!>. 



I'ti&L Niirlnirl; Tji lwhi- Wn iL* ^ 
I.' [Llv.i Ithiiuw^ry. l^wiis) ami Snrnaim fHnjiricombo, Softool ' 3 ’ 

Jmt.itvmbjiiTj kiUtiiUittii ml Itli-,t\, | (h3 . c 3t rthiiiong 



■1. W., 1^3, Pra L “ Acad. nnr Sc;. I'i, In,! 57; 4^ | 


ii iV■‘.'.vcdVi.' '■ 1 'his Ml’ h:, C T linn i j ^ % m t- ■ ,,. - 

~<*;m *•* ko 4 ,'„; 

. .* . «. ..- . 

3Z£& L * * ,W9 - »• •* (Billiton and Wni 

JI/^c™W«j, Smith, H, M, 3V4j, Buil. U.S. Nal. Mil*,, ISS: rtf tco^d r 

DXXVI-XXXJ 5.>-7(X a III 5K-7U; P 20-24; C I I-If,. 

^f raC= * bda ™^ 3 '--'3 f-3 specimens J; caudal -15-47 f A ); total 7o-?y ■ 4 > 
Scales present between eye nnu posterior nosLrit; in some specimens both posterior 
n ™l nl ™ A e y cs * Grounded by scales on all sides, in others -calJs p S oX ^ owe 

“jJLbTtSIIF ° ! r C - e , ^ 7 P0Ste ™ r ™ Slril and fram ^ l*iL to 

Uie maxilla. 1 op of snout, mlemasal space, imerorbitnl space and lop of die head as far 

of “* ™ «*<»><■ *. **#— 


IWw* 27, 


c 



J [<f s. M. K. SUM 

Ono in ! tr™fnl r ^ P , erCUlUln ^ ot P™P«c U |un, smooth or with iwo sp.nes 

T in .: n * thc s ™ s - ^ 

comparatively smaller onfcluLr . , , rrCS<;! ' 1 “ l . bn “ a ban * <>» both jaws, 

laj y siH-rakcre present on 2nd and C giib-trchls 7i ™-“! “I "* Rllt,ilI,cn - 

dorsal and lateral line Sninnus a,™, . 14-17 itjjls between origin ot soft 

lin; las, spine snlal, nnd P dTn T ^ bChind * P«.oral 

» ■**«*m ,oEcther> sEcoi,d 

Vent nearer to base of caudal than to snout. Caudal united with doriml and ™,|. 
Proportion*,- as % uf standard JcngtJi 

Deptli of body: 72 to 12 3. irrespective of length. Mcu„: [ 03 . 

nglh of head. 1-1 4 to J>2. less than 2D in specimens over 100 mm. S.L. 
Cn £ lh of pccUjr;t| : 3-4 to >3, irrespective nf length of fisji. 

Proportions as % of length of heart 
■Length of snout: 327 Lo 45-0. 

Dl e ™m1ncd CyC: 7 ' S 131 ' neea,iTCiy ollomet *W Ibrottgltmu the size range 

(ntfirorbital space: 41 lo 5-i>. Mean: 4-3. 

Length of lower jaw: 257 io 33 0, Mean: 2H7. 

Length of gape of month: 9-7 to 14-7 (154 in the Mfa specimen ) 

retied,dr^ T' m ' ,gh ,‘ Ur broW " UnJcr surr “« **f the head with or without 
“ undosing pale spots. Upper side of head darter with or without a more or 
«s striught band from the eye ,o the hind cd 6 e of prenperculum. Trunk and Tad ta 

di,rk l,r<, " d tri ' nsvcr5l: oblique bands narrowing towards 
H tegs *fes rforsauy to form either cloud, markings or a hold reticu- 
:: , 7 “ lly e.lhcr cndtng til Motions nr anastomosing will, neighbouring 

belt. imn^Tr'" E be ly -.! n 0[bers “' t,nt ™ J [a ' ! 'Willful transverse bands and 
ly immaculate or marked with reticulations enclosing pate spots. Vertical fins with 

2d!io, P K C m ' lr£; ' n5: Ci,her Wi “' bro "' n »»»>' »P««. and tin usually striated with 

hands of rM -l 7L SpU,S ’ n r diS ' S,,C ’ in lhC youn S- « with the transverse oblique 
h nils of the mi es tending on thc fins, where they may fuse so that the tins appear to 

K: ** whiie **—«& ** 

Pale spots enclosed in reticulations on (lie belly occur in specimens from Mulava 

mm " 1C ,,5 " y are “ “» 4* and twm spedraens 

IP’L S r “J u r o • alw) tn one specimen of unknown locality from 

Rleekcr s collection. Specimens of uniform dark brown colour, paler on thc belly are 
from Malaya and Bnmeo. ' 1 DUI> 

Peninlula^ M ° h ' CC ^’ Bli[on S < miIUon >' Sumatra, Borneo, Siam and Malay 

Types in the Paris Museum. Type of M. vni/%ri (not seen) in the Wistar Institute 
ol Anatomy. Pinladclphttu Types of M. biltitonensk in thc Amsterdam Museum. 

l - Jfaw Uoulcngcr 19\2\ see note under Mi, j£ 124, 


Bull, k.'.rf j.fs 
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Stuch Material ('53 specimens). 


Museum and Reg, N‘o. 

Standard Length 
(mm.) 

Local ilv 

Collector 
or oLher .source 

Stn\ 3’arh 5378 (Types) 

|9[! and 195 

MohKlLlCS i Mol JKUS) 

Ruuwardi 

UM (Nil) 1EES0.-I.21.170 

2jG0 

— 

Biuekcr 

P . iasy.iua.8 

F47 

Dl-I], Sumafra 

MocscJi 

I&92.9.2-5G-58 

12T v ,, nL | 22.- (3rd 
specimen i.l,Liiiay,i;il( 
■ L 2W, and J 263 

t'n !_:■ ■ r; i 3t . Sumatra 

E a crc 11 

1393,3.*.! 56 7 

Merabuh, No rill 


3893,3.0.158-169 ■ . 


Burn ld 

Everett 

■: M6, . 193 

Sc nail, Sni.i'.tnk 

Eve/dl L 

„ 1893,3,6.161 

Skeleton 

Sen ah, .Sjrn'-vak 

Everct t 

1904.7,2^ 

196 .. 

Sarawak 

C. J. lirou-ki 

imikij is 

[27 ntid 206 

Sumatra 

W. Morton 

1915.5,74.17-18 

54 and 1|7 (3rd 

Sun^d hen oh. Sum- 

Roliiuson K?OiS Ex- 

1915,8,24.19 

specimen damaged) 

airs 

petti! ion 

212 .. 

Lake Rnrineha, 

Sarran'a 

Robinson IGoss E* 
pedilEon 

1931,8.21.59-60 

SSand 129.5 

Teraclii. East of 
Serum ban, Nc-jgri 
Scmbilan 

BitLwjjtle 

1931.8.21,61 

92 

River Me run c;, Negri 
Semhihn 

Birtwistle 

3955.5,22.5-6 

t(J5, L30 

Run la Tutsan, E’nhang 
{George V Nalt- 

uii.L] Eark] 

Rallies Mus. 

RalTks Museum 

4-V. 97.5, 100. It7. 145 



ftMfNHl 1955,6,22.3-4 

87. 127 

Et. Kcid, KelanLan 


Ha Ilk*. Museum 

too 

" 

HM 1NH) 3955.6.22,2 

Tt jillre Museum 

.-■ J5S .. 

123 .. 

JaToJIj’, Peril k 

» 

RM (Nil) 1955,6.22.7-9 

*1-71,8* 

R. Condor, KcEanfan 


3955,6.22.10-11 

about 70 

[Aliwrin pjep'jrj- 
dnnsj 


Kaffirs Museum 

70, 71.5, 72, 75. 80 
230 



(Nil) 19.55.6,22.1 

? 187 , 

Kola Tin^ei, Johore 


Hallies Museum 

3 [ 6 - - 


Amsterdam Museum (parntype of 
W. biitiiftiuwsis) 

225.5 ... 

Billiton. 

F, J. TCmper i-9 n -7 

fas A/. kf!ii- 

75, 195 and 209.5 .. 

Wai Lima, Lampong 

Kan icy 15. XII 3 921 

i ’twiut-l) 


Disti., Sumatra 



E have seen La the Paris Museum I 1 specimens col Ice Led by David and, Da bn de 
niicrsant t and Professor Berlin tells me that they are the only Masraceinbctus from 
■hcjic collectors. They arc all labelled M, >inen-sis* and ! have confirmed the correctness 
f ihese determinations, There is thus no evidence to support die record by Dsibry de 
: ML'rsutil ( 15172) and by Smivuge rind Duhn dc Ticrsant ( fS?4j i sl-c p. JHfD ol the 
r\islcnce in Chinn of M- mnciitatiix. 

While 1 was engaged in synthesising the data regarding this species Prof, dc 
Jt "ii.ifoiT, oficr gran Ling me permission to have a figure of ii paralype of M, bittimnensis 
:i..dc for publication, kindly informed mt: that he considered his species to be idem teal 
;vjth Bleelrer’s M. inaculcmi.s var. dictyogastcr (“vemro ftisco reticulata"), also from 
Billiton- In comparing the pnmtypc wilh specimens of M. maculants from other locali¬ 
ty's, 1 find die character is tic conspicuous be Sly markings in only one specimen* B.jVI, 
)M H.> 1880- 4,21.170, from Bleekcr’s collection, locality unknown. Similar markings, 
but not idenlical s with less contrast and with the dark oblique- bands narrower* not anas- 
himnsing ventrally, are found in the two Sumatran specimens assigned by Prof, de 


' i ■ v 27, 1956- 







s M. K. SUF I 


lh™rl“ons mMi, ' U r Tilline ' h0WL "" r - 10 Sivc it a subspecilic name' for 
0 onS| <’ ! lhc Bi,l]=nn pcpulapon cannot he considered lo he thommnih t-no.-,, 
™’ >™ samples described, (2) in Sumatra, Borneo and 

”s)“ ^‘nTrr !,c r id ^ °“n£ 0 TU 

end although in Valeneic^d™ Z S£ 

;; 1 £ 2 *-.. 

1 111 .' protnee m absence of preop ercuhir spino 
(Note by E, Trewavas and S, M. K. Sufi) 

Bosses 1 *™ "T, hCr 0f pr “^ rculac *1*“* “ .variable in .hose species which 
i j- - or absence elsewhere duimctcrises any one species in 

““ WiI ' 10 “' SUd ’ «*- - -verse .he decision 

extent it was sealed, but he distinguished it from M. maaimus because it hail prenner- 
inler spines. Boulcnger considered it to he M. mocutosm and so labelled two Bornean 
specimens registered in 1393, although they too have spines an the prcopcrculum. 

, . (1940), followed by Tweedie, determined some Malayan specimens ns M 

ihctukm. although they differed from typical M. gimilheri in having a naked snout 
hrom one locality CMimdai Road, Singapore) Her re recorded both this "M, xttemherr' 
and M. maculates. 1 tie British Museum has Bornean specimens both with and without 
preoper , r " pme ^ buC fltherwEse resembling each other so closely that it i s difficult lo 
bchevc that they ere not nonspecific. The Lwn with spines (1 893.16; 156-7) arc male 
and renude, and the Bornean specimens with smooth preoperdes also indude both 
sexes, so tins cannot be a secondary sexual character. 

M. maadatus and M. goemtwri are evidently closely related, and the decision as to 
tin. nn urc of the -lotions h,p add Lhe position of tlw dividing line between then, cannot 
be dually made on the material available and by a museum study. It would seen, arbit- 
fur) 10 decide dial the squama linn or the snout is n character more reliable than the 
presence or absence of preopcrcutar spines, but the decision accords with cco-raphical 
d,sir,but, on. Moreover it derives some support from the colour-markings A similar 
haste colour pattern is found in at Icilsi some specimens of both M. guentheri and A) 
"iircufrmu, but the pale lateral-line is accompanied by black spots or bars only in speci¬ 
mens here recognised as M. gHauheri, dim B , those from Malabar and Travaneore and 
Nut seiM lo be from As$arn [see p, 124 l 

Th „ P 12 V s ihc enhlrscd filial papilla of a ripe female M. 

the Bornean feniiiie with preopercuiar spines {1893.3.6.157} also has an enlar-cd 
papilla, bat tt ts not triangular like that of the Travaneore ten,ale. We do nor stress fhis 
diiTercnce, however, as it may be associated with the more advanced condition of die 
ova qf the rravanemc fish. 


ItULL. RaF^LES, 
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r 1 m o k I \: XT At MAS! A C K M B El. I O £ j ^ 7 

Maxtecemhclij* jwrakcusis Herre *t Myers. Fin. 17, Plate 2] 

Men.& M-. »: 74 pL vn <Buk* 

pxxix m T A 111 58". 

.. bolh ^ ovc : •"'• i; '- #*• !*» tract apreorbita :,.• :.rc 

opera J], IT spines, Mon Eli not nearly extending to below nosLriE ’’ 

, n i„„ 5pm °“ S .. d0fSal ! pI ' 7 iJ ^i“«fe« o8 a vertical just at the end of pectoral fin, last 
thl sc™'ri i “7' wl, f ;iel ‘'A«l, and almost concealed." "Anal spines^ close together, 
the second one largest and the third very small and inconspicuous." Soft anal (pi. vit) 
originating m advance of solt dorsal, 

0f C ?" d!,t lhan 10 stl0UL - " Dt,rsal completely continent With die 
the jnnetiom" “ m!m “ OUS "'it!, the caudal hut with an inconspicuous notch at 

Proportions as % m standard kitgth 
Depth of body: 31-3, 

Length of head: ? 7-0. 

Length of pectoral: 4‘2, 


Proportion;, :is % m length of head 
Length of snout: 41 6. 

Diameter of eye: 8-3. 

C ■' "' ir ; 1 ijlcoh °3 bluLsh sJ ^ e t becoming marbled with yellow on lower and poste¬ 
rior parts, Dorsal and anal fins yellow with diagonal bands the margins whitish. 1 ' 

Lengdi of type (including caudal Jin and rostrum) 151 mm.; 3.1. 141 mm, 

liahEak PerakJBnkh Merab Reservoir, Krian Distr.) and Singapore, 

TvjiL' In St an Ed rd University Museum. California, paralvpe in I :-> National 
Museum, Washington, D.C. 

Fh J 3 s ^ Cci “ L evidently very closely related to A/, maculnrns C. i V., specimens 
of which have also been taken in Peink. In its body proportions, fin formula, absence of 
preopencular spine, positions of origin of soft and spinous dorsals, it resembles M, tnacu- 
lvt!U\ It differs from all my specimens of that species in the absence of a preorbilaj 
spine, but in some species (c.g. M. nwsun-cmhrht.s’. If. armettns and A/. n-vffiftjmrtwu) this 
spinv is variable. eilher puiigent or hidden bencoth the skin, hi describing it ns distinct 
from M. nmculatus h k possible Lhat the authors were influenced by Jfouknger’s altri- 
hut ion of a wholly sealed snout to that species. However, as ! have nut ex tun i tied Lire type, 
f reserve my decision and describe it here as a doubtful species. My description is entirety 
based on lliat of the holotype by Herrc and Myers (m?). 


(\ Masluvemftehts keitlii Herrc. Fig. IR, Plate 21 


HejiL- r A, W C T., J'>-lu. Bulk Rafiks Mus. lb: 24 
■Southern -md of SimJakan May and Cum Gam River. 
Borneo), 


pl. xis \ Scpafiutl R., Kahili R,. 
SandaJum DLstr,. Bridab North 


DXXVI-XXVII 56-53; A III 4R-6G; P 26; C IS, 

Scales present on each side between and around die eye and posterior nostril, and 
extending from the latter to the maxilla. Top of the snout, intemasal space, inferorbstal 
space, and top of the head ns far as die hind edge of the preopercuhim naked. Two 
opines present on the prcoperculuin. One strong preorbital spine piercing Lite skin. Gape 
id mouth not extending to below the posterior nostrils. Bands of small teeth present in 
bo til jaws. No gil I-rakers. 


Ml is. 17, IVKk 





laterd fcit >ery M "” n ~ 2 (H " re) t0 25 (D ' M ' P^ralype) between origin of dorsal and 

1 M * P—1 .im m 

^Vicuons; soft ana! origina „giWinto" he 7 |M ™ in : ‘" d i*- 

cau ^:rr:s“ 

^ -wwa in [ 1 ur ,te 

Depth of body: 14 7 [J3-6], 

Length of head: 22'5 [20f. 

Length of pectoral fin: 6'I [(J-3] 
ns % uf lunpiti of head 

Ucagtli of Snout: 40-3 139,' from the figure] 

Diameter of eye: 10 0 [92-10 0] 

Intcnorbital spacer 4 0. 

Length of lower jaw: 3 0-2. 

Length of gape of mouth: 12-2 

r - - ? ~ 

or circular S potr a btk llL LS ^ ,he hte »' «»' ™ while dl 

of Hie operate, and usually hacttvards'on the 'LTf“ a "" s - [l,e c -« ‘® “« ='"£fc 
head. The dark bands on (he body usiem't„t.7 k 7 3 d,s ‘ im “ ncar, - v Cl l ual .« the 
dorsal base; on die nnal lias" is s .,■■ -.■ .’■; ' ' m ’ 0 •' rmv °f dusky spots on the 

sro barred Z dusky^ The m I " ^ Z ^ ^ *«*" — ™d»l 

dusky cross bar on % JEM® jHcrrc & """" * #** WWN There is a 

fin rS^aSeOtet^:^ is , si r ihr * b “i [he *# »H .he dors:,, 
of !hc belly and lower part of the ciud d 77 ,,n JHerixjdy, and the ground colour 

(reproduced here). There [La s! nl ‘ hrt TT* ^ " an h ‘" c «B" rc i,r "« *i>e 
on tlic ns iMary surface instead of a toss V ‘"-n ' u| '.’ cr enJ n ‘‘ Uic P CL 'laral base, 
white line, broken on the posterior half til L tru^T “ indi<H,led b >' 11 ,lljn 

tish ^’g^)° Um RiVCr ’ Diar ' ; R! ™ -"d Kahili River (Bri- 

ni, ri!?"? Purely pc in Ihe Natural IKaoiy Museum of Stanford University Catifor 
nut. U.S.A. A paratype in the British Museum. >r ^ lJiror “ 

Sludy Materi:i| r 


BM (NH) R«. No. 


193R,|Z.].2tf7 fpar;Uype) 


Standard Length 
{mm.) 

1 

LocnKlv 

vm „ 

Scpnliud River, , 

Britibh N'oteIl J^or- 

HCt) 

f 


Collector 


■ UJ “■* Pt4 I LiiLI r s 

pctlllittn, 1936-37 


■ iduirs iiivtn Dy Hcrrc, cqa viL cnl 1o 3 1-5 to ^.1 ar-sn, 
roslrjU W^B C This a1,r> his J, fej/si 


EiLl.L, krtH=UIS 




lhiS species is well distinguished front A/. marnhuin, including specii 
opercular spines, and from AT guentfieri and \1. dramtcinclttx by the vtj 
and die large head. 

Ma.'ilsicemlK'his CEruinuziiicJus Horn. I i^. lOn, \\ [Titi 21 

- . SgjfcJ: %■. Map Asiai. fi: 4t& T&i fie; 1 i 

!'£* bap ^tliFowL-r, LJ. Wjj. 1934. P roCl Acad. npgfegi 

i k 1 iI i ? i:jrn: 2D fNnni: o t Citmhaburi; Pc 

I“ U * SW™* Nijkbon Not. Pen, Siam; TlmEc Knj, Pen S 

u^ k t" iL: 'V" l ? s ^sitjfuri, L. I', tic, HLJib Trcutnn, 17 : i 

IV50, E-nun. fhjuLmJ: 20fi (copied}, 

A/n.v/MrT'h'J smith, H. M„ 19*5, Bull. i;.s. Nut. Mus m 

NgkOEL Not an die town of Nnkem Sntaraarat). 
tfUibcStis howler. IT \V.. I'J’S p 

■ ;7 -UJ| it'biimiihim. South E-'.ol Siam?! SuviLtiii C, 

M(fX(accmhe!ti£ laetjfagvstcr, Smith 

D XXVi XXIX 467 
Scales present between and around eve 
d^e latter to gape of mouth. Top of snout, i t 

oi bead, as tar os hind edge of prcoporciilum naked. Two or three spines 
eulum. One preorbital spine piercing " " ' 


.Acad. nal. Scl Phi tad., H7; 136, fig. 
1950. J : Jinn. Thailand: 2(]fl (copied}. 
EL M, p 1945. Uiill. US. Na(. Mus., IflS: tifi (copied}. 

W A ill 4 1-57; C 12 ! 3; P 1^22- 

; and posterior nostril, arid ex Lending from 
EnEcrorbilul space, interna sal space and top 

; on pjfeoper- 

■a tac skin. Gape of mouth not extending to below 
the posterior nostril. Teeth present in bauds in both jaws. No gill rakers, 

. Spmoits dorsal originating above posterior third of pectoral fin, last spate small and 
balden beneath the skin. Arad spines close together, second largest, East small; soft anal 
originating slightly in advance of the soft dorsal. 

Vent nearer to base nf caudal than to snout. Caudal fin completely united with 
dorsal and anal. 

Measureimml.s ami proportions of (lie specimens examined 

PttrMypt nj Ain toy on 

M. titenirif’cLsier specirnvn 

Standard 3cr:j;lli mm. . . SI 5 WJ-5 

Depth of body mm. . . ,. EO-U ip-5 

Depih of body % S.L. . .. |2-2 1 lr7 

Length of head mm. _. ., 17,5 J?.5 

J.caglh of head Tc S.L. ., ., 21-4 2|,7 

Length of pectoral nun. .. ., 5-25" 5,5 

Length uf pectoral Sr SLL, .. 6-4 tf.l 

Letifth of snout mm, . . ., 7 0 £.(] 

Length of snout % If. .. , T 4LO 4].D 

Diam, of eye mm. . . ,, 2 0 2-D 

Diiim. uf eye % H. .. .. 11*4 10-2 

tniuruThclriE w. mm. . _ ,, (h?5 O'75 

Intcrurbitul w, H, ,, . . 4-2 3.fi 

l.cn^ih of lower jaw mm. ,. 5-25 6,0 

Length of lower jaw % H- 30'Q 5Q.7 

Letiyiti of yapi: mm, , , , , 2 £? 2T 

benfllh of c 'a U. . . ,, I L4 [g-K 

'■ 5t) hi iln- Vhi[ny.igL-rirrlcrl here reeojdcd, 57 In Uil pJjr.iEype OJ M, iucuiisituMcr now in 

itw Hrilish Museum i rudFOsl-Lif-.hCLJ}. I hr J\mg-e givqn hv L'nwliU ■•ii'. nn? include 'Jliythiny above -4S, 
-md Ihe irnnihers ieCLndo.1 In I'mwici in dit: lype and oilier p;ioiiy)VS ma> alliO prove Ett he iciO low. 

1 t-.e type. uT 1 M. firtwrinciwUi* rs slightly dama^i:d ami l ciLimul run firm ur den} lEic rount of 4fi 
jpVert by EE ora. 


Type uf \f. 
L'ircumciticitts 

!5fi5 






S. M K. SUFJ 

/™ wi «> *"-k« »r.n»n or 

irthnorbitnl. A (kirk bund crossinn ilK JcS' C ’ vhllraTl - A durk ll:,r ac ™ is the 
side or snout r onsrefitjrfv rhr^ h'inri ' j ^ Orwattls to some distance on the 

loses its identity. Above ^nd oenhH Sc *^7° ^ 0[ lhc Where ii 

originating behind the eye mm hackWaMs n VCJ T narrow whitish streak usually 

dots. Under surf nee of die head with narrow ’ Ur i 1 V' brnkcn Int0 k,rt E narrow 

ua-uHy more or ta Wrioa ^ brokc ^ bllt 

marked with dark verticil or \ZL / ' t ^ thc ^ Tnj]lk rtnd ^ 

dnwnwsH £ vertical Of slightly oblique bands, broader above and narmwlne 

aSS mm 

lirk nlw a< * ul 1 md , K , UaIa Briln E> Trengpina (Malayan This is ihe first record of 
hi. fish from Malaya; hitherto it was known only from Siam. 

pciZTi ?' !*■ '; lnunKmi1u * >h« Indian Museum. Types of ,vf. .. .„ „ 

I hjfac.eiphm Academy; a para type in li\J (NTH ) L " ,u ' 


Celled., ir 


South R. M, ijf SchfiiUdl l:l 


N AnrtaniJjlJt 



Study Miittri:il. 




MuicUTn and No. 

Standard t.urrjjEli 
(Iim0 

Loczitio 


DM (Nil) |'J55.&24.I [Acad. N^U 
Sti. Phi lad.. No. 59Hsy) 

ParAlypi; of 1 i/ r . uifttiag;tsicr 

KL5 ... 

Ch-mlabtin, SouLh 
cast Siuni 

1 

fiuli.m Muscuni J.-'KMd2 ] 

Ts'jfciht ,^ 7 , tircuiiirtuctits 

156.5 r. ., | 

NkJL.r mmiLh of Pitted 
hin;' Rirer m Ihe 




inner poriina m' 


BM (NH) J955-C.-3Z. >2 

Ji*5 .. ! 

Talc-Sajk fSiamj 
Kuala Dnrifj, Trrny- 


__ __ __ ' 

| 

fciiiilu i MaJ.iyaj 


V! W p J wc-udic 


T]lc range of variation in colour pattern shown in Fowler's drawings of M laenia- 
gasttr needs very bide extension to include the type of M. circimicincuix- and since the * 

"****? ex L am j ned b y a£rec in other respect 1 follow de 

ijcjuloi ([..-■ j in regarding the former ns ;i synonym oT die latter. 

W. MashicemMiJS pancalus (Ham. Buch). !-j^. 2D, Pfatc 22 

'■'"TSs'K bZ&I?. ,iMnilt ™ Bucha "™- is “- Fish - C»«s« ml w P |. xxii %. i 

'l/immmijii'frr, p.Hm.f,,! CiW(ar, G. &_ Valejiricmcs, A., is;I. ih-a. j,-;.,, Pni.s i(J1K _ vill: 

- i. Jj iL-Lk'vi, | rf Eh53» Vcih. baEnviifc GcJtDQt., 2-5. DH It ijtl-cuLin in IV |-| ^nbr ._.j ,*--i :i 
riEX? 1 ^! 1, J 'hh(m [(- aullianwaln. JhclumJJ; ODnlher, A., isfil, C.u. Huh tti- 5-tr 
[fresh walcre of flcnfial}; Duy, F., Fish. InJfo, 34 pi LXX1E Ur i '"iJrl.v tl S 

tes 1*8 l , l r t l rLt '™ r - itrar where Ganpc-S dthouchra 


u t J n } ’ J iliP' -SWE: MlS-t 12: 251 and 2'J(1 fMadras and Comjm - 

Pra5had ' ‘ Ind Mukrrj:, El D„ 193U. .F Bombay md. Hi,! See.. S VnJ % 


liUli 
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iMimdier Ukc r Strict*; Up-m Si tnih p r , 

Mysore f. Kin iw , C, i ;, nc ( SluIbbeJc "o ^ | lnd ‘ :Ln H ^. 1 3S : | [ChM!ii™ fi Dte tr . p } 

Wfira, S. L. 1940, ltct iodiqn Mik' wwil^'h 1:ink AhmcdabadV 

W.i ir C.Ki anti , 370 ; ] a h-j r VS j fclJ R,v<! 1 r 1 ac Rudri M»l KriSi 

S. U Mil WjLir, Kl k ijj'r jffh ^ '- 1 - »«» I ro 5- 

E Jimrni Road* S. «{ JTirdu, Sill pu n' Rm'J 1^L- 3f>7 H'itniirjii Nullph an 

Rue, tadiiin Mius., 44: 19% (''NoShcVn D]s!r dt Horn, S. L., 1942, 

^'i; Rabin m flail. M., [944, J iSmnhv- Vi t‘" i 5 " ' South of Kistnii rare 

n llL Aleni, Df.tr. Med ilk, Hyderabad s^)n? tni - M r ,,ir,! 

Rmuhiiy m; H/.r .Si>c 4ft- py , i, r -■ m V, ,-1, V ■'"' l k,] ^>rni. C:.. 1946, J 

f- r|*,rn fl Sc. fV^jn S Xtf*1 I,' 7 ' 17 Luliu.: mJ, 

l«* (Nizami QfMri i "™ h s - 1 ';v- V S"*** Hi*: 

-'■’■ Hci =. r r;Ji;m Mlr,, S| ; P (KijLin ull ' r ■ ■,' j ' 5^ H, , M " ,v Shironiiiny, P. ,\., 

E9.^, Indiqn Mu?,, 5h 397 .V4tfi [him., st£rt '* capiH 51 ' * Rarrmkfi ^ G- 

■ ‘ A- l»3l. His). ..'pissaiu., vm : 

specimen lias DXXv'ii'a Ins.) 1-16 ' P ,7_1 ‘'’ : C 1I_J3 - ! An m»i. Ganges 

f d* .op or heed nuked „ fas * 

orbital spine pjerern 1 ’ the stin in ilUbT 'I 1 --'- ', A'. 1 ' l’ I1co !’ crl: ’ , bin]- One strung ore- 
below [lie nostrils Teeth nf -^-n - ^ 1 " Cl ' llLlj ''- Gupc of !iic mouth noi extending to 
rakers. piescm m bMh lhc *>**. "Mil a* spread in bands. No gill 

not hiddrmLt'^ t U, r 0I ' ',” C T wa i «"• N. spine smalt and 

“ * ** .- iwt had “ 

from Iho S f id an^ ° f ™ V±l] lh55n 10 Snn,tC ' CAudftl fin t'jsniully sepniicd 

Pmjuxtiou.s ;is r V oJ Jvlnitdonl kn^Mt 

D 'P [h ( i' ho(1 y : i0 ' 7 l£ J !5 ^, irrespective of lenpih, Mr cm: 13-4 
Length of head: ] S-5 to 25-3, 

Un^th of pectora]: 6-0 to 7-3, irrespective of length oi Ijmi 
P roporlmE^ uv r ;. „j fongth of Ik jcJ 
Length of snout: 39 0 to 43 S. 

’’ra™ lined* Cye ' 7-9 ‘ U ,m " ca * ,lvc, y a,l<, "« lr "-- ihroughnu. the si/e range 

IrHernrbitai splice: 50 to 6 0* isomciric. Mr ms: 35. 

LcncOt of lower jaw: 2gy to 32-6. isometric. Mean; 309. 

Length of gape of mouth: 9-4 to I \ 2. 

-r.^ " ,r - 111 SP ‘?‘ i .’™ Vn ' dltrlu:r :llun P llK buck and vclknvish nn ihe btllv tides 

theTniL™'' ™“ nd W " lt: S[,0tS an<l striped with dark brawn vertical'stripes' 

men T 2? ? T*** » ** ““ <" «l»c JU 

«lL , 1 PH )0 ' n l0EelllCr l0rm,I, S a bCt-W'llrk. Soft dorsal, anal, candal and pectoral 

yelfov. with numerous minute black spoiRs 1 

Habitat, fndin und Pukfsttm souUi nf llimtilnyEii 

Types. I I tree specimens in the British Museum, res;, no. IK58.S.I5.80. were stated 
li> Coin titer to be die types of this species. Horn (IM2S>. p. 176 > however, gives reasons 


Mus- 27, 1956. 







in 


s. m. k sun 


for believing that the. collection cresemorl Ku n r , v , t 

die muEieuiTi of the. Zoological Society of r ™| R ' [CrhoU5e ^ al 0n - curator of 
Hamilton's collection; in f E(C l there is Lcli | 0JlLi " n ; jn - v . of BucJlu ™[^ 

™ nteetom* If would, however, be ennveniem to T ^ tvtd 

that have so long been regarded rvr- M -1 n ■ , ■ "" " J ' d * nenl -'P'“- s ^ lc specimens 

miSsion on Zoological Nomenclature to' sanction. ^ *° ^ ^ intCj,nat Wn:il Corn- 


Study Mnitnnl. 


Mitsmim mt A, Reg- Wn, 


DM (NH) ffl4&g.2Z59-ti 
(blcHdiert uilJ dairui'acd) 

BM CNH) J855J2.2ft.e04 

I85B.S.I5.M frcpirdcd 

i\v CmnlKcr us types; tide pro- 
pesed as ncoiypK- ^ jtavc) 

(NFi) I8H.8.J3J2& 

» \m ,3,lp,9JJ-U35 

(I wo- Bjjecimtns: One damaged) 

HM fNE f) ia60..1.TSf.l|6-|j7 
,. l&WXi 3641-1W 

i. I9B9^].3644 
Tg89.ZE.3S45 
.. 18SZZL364J 
r- I934.IO.I7JQ9 
r«5*10^B,7l 

ZiMJ^gkiii Survey, Pakisljn 


Standard Length 
(mm,) 


fi 5. lm, i.y, i.ts 

12(1 

99, '3 ,r Z 13 


103 , 

73.5 .. 

It9 5 and Ids 

lf):S and E 28 

144 

38 

J 2 E 

87 

133.5 .. 

33 


Z, S. Pakistan 

Z 5. Pakislan- 

Z. S. Pakistan 
Z S. Pakistan 


Indian Museum, Cal. 3$ft 
Indian Museum. FI2E27I | 

Indian Museum, F-E2026 I 
Indian Museum, 1-4583 I 

Indian Museum FI 3158/] 
fSiigkily damaged) 

Indian Museum F26[8l ] 

Indian Museum Oil. 385 
Indian Museum 


88-5 


V.i,5, 50, 94 


no. ltd, J 2 i 

ley .5 

ys, I OS. 107 L! 

J22 


lid 

J22 


113 
7 f.5 


102 


try 

]J9 

HI, | [2. 
ir-. I2J, 125 
f Z'J, 130 


147. 
5 and 


J 35. 

126, 


Locality 


T11J i a 

Ganges 

Lianges 


llliita L1 

Calcutta ** 

| 

Kistna 

' Jubbulpore 
Duhj-nj’lutr. Assam" 
MepuT .. 

A lahnbad, Gilnees 
Fiver Mnusi, Hydcr* 
□ bail 

Vi Bayer Liirhnk [Jisto 
J3atin, Sind, Pakr- 

tqn 

SakninJ LJhaililSak- 
r.e -| Dislr, Sind. 
Pakistan 

M.ikJl t.nkc |>lsIi, 

La I (< 1 , Si:nl Pakis¬ 

tan 

East Iktijipd, Pakis- 
lun 

Pond near Chur \tji- 
lian ViESage Distr. 
Pniina, east Uen- 
_ gnL Pakistan 
t .iiicuttn Jki^Lir 
Slow sirentaiJeLs nt 
Moftanadi, Njlllu- 
m-i-'.ii i-JsJJs, 3rd in 
A1 1 rr edn ha d 
Jiiwawari River 
Saran, Dislr. Si liar 
I ndia 

Mad a midi It. Eivrd:. 
C.P. 

Salr Lake, Puri J isslr. 

Orissa 

Orissa 

Pond near R\y. Km. 
at UJuhflria. How- 
mf] Disir. Wes I 
Bengal 


Collector 


Elevens 

MeClelr.n id 
G. EC 3Vjterfiau.se 


U. Et. W i ivfliu use 
Von SchlngitHwcit 
Codec l ran 
Tyltcr 
J-. Day 
F. Day 
F, Day 
T-\ Day 
E3a^ 

LJas 

Or. A. It, [Ljrcjfa,! 


SLihmh All 

S. M, K. Sufi 

Dr. N,i/ir Ahmed 
SahraSi AE: 


FfOf J. J, Asans 


A. K.. DutlJ 


J5Ui l Raffles 
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‘■K MastaccinbcJus guenthcri [?av. fug, 2 |, Plate 22 

*"Eg£?JM, Fish. 
(Malabar Coast) and [KN[> Faun HHt inift ti * 1 /! S 1_ ■* n r H'" J " ^ 3 

Jr Acad. ml. Scl. RFiilntf p) 15- 1 O, A., 1ST I 

j; Uomluiy mil MM w S° £l2 i l •J'wM > I; PiUlfri ft. S' N.. iS&S 

Hist. «*? S 7f 5 ?m1?SJSK x C ‘ l93 *' J - B& 11 I& A* 

Uli.N’.C I'Ml lUx Ini , \ n!■" jV ^ P™ 1 rivcr5 of rriivuflcorB); Mora, 5. I. & 
r. Itamhnt n',r, i'r,,i si" j h- ^ '; ■ / V 1 ™ 10 "-’' Jtij E, G.« lyay, 

Truviinforci ami ty.f' r AI kp jury t'amils j 1 4 ' Ln ' rL,n ™ n £ WH * cr Ksihfeayam Stream, 

E> XXVII—XXX 58—74; A HI 59-75; E J 17-21; C J l-H 
liillcft^ft/mS, 1 * L 7r n f alld T- Und ey t and pDS,uiar nosLrii ^ “ Kndi “E from Ore 

of . d w, £ t" w,; p ,: r?»«<■ im^i „»«« ™i y . and on!y Lor 

J ,™ up ; i ‘ n N t; preapmu! “ m “ tcj v*" ^iud4 

M . : P ,n , cN ' H -H: or mtcrjiasiil rind rntcrorbiUil apace'; scaJv with 

iK.kcd regions ill front and behind [one specimen. B.M, t Sf.H. j 1912 7 -'0 pi fwo or 

v a spines on. die preoperctlium. One strong preorbiiuj spine piercing the skin Gape 
'^T ““"*■« to Wbw to posterior nostril. T «.h pL* f„ hant in bo* 

snvnf^'T. 5 , d f W5i ! 1 Il " * lri ^' li "F ™ a walfenl behind the end of pectoral fin last soine 

^ Anal 5pine5 dose wgelhur , scc l larscsl ;,^^ 

.at -nal originating .lightly m advance of the soft dorsal. 

Cmi.nl JMp«l!. large in ripe female.- Vent nearer to base of c;m daL than to snout 
m <Jk ad™. 1 V m,ttd W “ h ‘ [0rS111 " nd ™ J > with » sitebt notch apparent 


Proportions as % ok standard kuigNi 

Depth of hody: 10-8 to I 1-3 in three of I41-IS5 mm. S.L.. 9- 
desslcated specimen, J 3-3 in a ripe of 2-|7 mm. 

Length ol head. KVQ to 18>3 f negatively aJlamctric with 5.L 
Length of pcetorai (in; 4-2 to 50 (4 specimens only). 

Proportions us *% of length of Iiesiif 

Length of snout: 39-5 in 43. 

Diiimeter of eye: 8 to 9 (10 in the 109 mm. .specimen). 

Intel orbital space: 4 to 5. 

Length id lower jaw: 29-3 to 30-5. 

Length of gape of mouth: 12 to 12-5. 


in a young and 


Colour m spirit, light or dark brown, yellowish on the belly, some black bands 
radiate from the dorsal surface of the snout and cross the under surface of the jaws. A 
kepi narrow streak originating just above the eye passes along the upper edge of the 
lateral line to the base of the cuodai. In all specimens e mi mined by me (but nol in 
Days figure), along this streak are scattered a number uf black spots or short, narrow 
htack bars. Short oblique bars or marblings may exist on rhe body, and are continued 
on the vertical fins. Pectorals light brown usually marked with oblique bars. 


J- f h c t>»b ripe female liMimineii h one nf 7J7 man. M... in which ihu itumial pqplNa is iri- 
□ ngujnr. wilti a h;isi; nf fi mm. ami :i lengih of y mm. TEiq eggs are about L5 intn, in Jiameter. 


Mi's. 2? r ty^fi. 



124 


S M. K. ^ 11 F L 


Haljitut: Malabar, Travancore, Assam? 
T\p[;s in the British Miiscurn. 

Slutly Material. 


Mn-icuiri ^rnJ Reg. So. 


SMndiird Lupiyih 

(nim.) 


LolTlIiIv 


(NH) !8fr5 7.17.2$ 27 
types) 

WM (Nil) IS65.7 17 IK 

■■ iss?.:j .jfiTi 
,. I9I3.7.2Q27 

-Mus, Paris. -iS7fi 
.* SS4D 


^Syn' 141.2} ami 150 


1E5 

sew .. 

S,247 .. 

F9S, 21and 2^7 
2J2. 120 :.nd 257' 


i\ 1 a b h: i r 


I Ajsnrrt 

■ Ttiivancorc 


ATrpc} lAJkpi'.L-vj, 


{U 11 iX'Lt : 

I-T ( JIEkT SoUKv 


F. Day 

! . W\y 
F. L>niy 

Trcv^ndrum Mia 
Dussumicr 


at AT^nne^ 0 ^ 4 ^ '' 6 ^ 5 ?f g in thc Pjns collected by Dussumief 

part of ^^2 TiLlrn "" , P. c f lnwn » «• i'wwtor/. The whole ol the front 
mu?*nd th pl s tn e o5 ™^e *"'! Vail ! i,m " ,p M ~ «*«"'*■* on u, f,„ for- 

torus. «• '”«•"• 

I dim.™ it ( p. iV,)' P d h M - ma<Jul ‘" us and n is under this heading that 

M gj° t hcfi. !l “ re 3ny rC “ r£ls ‘' IOm and Borneo as uttering to typical 

th J'l Sm ^ f ed "™’ (1889,2,1.3633) registered in the British Museum as one of 
thae tk term tried as to. mmatas from Assam was part of a large collection from various 

D ti' 11 to * "* B ' , ' fon ’ lub ’ sia| y *"»»«• nrnted head and colour! 
U ‘ Tlle ! ™ lrlJ u urmalm regislcrctl with h are larger and ditler- 

11 P reservt: d. Md lilts specimen anti its label are therefore poor evidence for the 
occurrence of the species in Assam. 

JO. Mnstacembelus zchiinus Ulytii, Fi«n r 22. Finite 22 
fidi. l! III !■ U I jBUM gfe (M^lnwinp titinthw. A.. IS6I. Cal. 

p^at^OXty’ ggfc t^SJSTSSA 1,1 


p XX\'Ul-XXX\ 49 - 55 ; A ITT 51 - 59 ; F 17 - 19 ; c 17 - iy 

between' tH nlirdy T Iy ’ SC3|CS pfcsertt in lhc intcntosal space, 'imerorbital space and 
hetweenth e eyes and posterior nostrils. Top of the head as far as the hind edge of the 

prcoperculuni naked. I wo to four spines pit the prenpcrculum. One strong preorbital 

Doluerforn™!, ■, t T" “ G;lpl ' ° f " ,0Uth " 0t "Tcndintj to below die 

posterior nosirtls. Teeth in bands in bath jaws, No gill rakers. 

Spinous dorsal originating above the. middle of Hie pectoral Jin, last some small and 

. 1en bL ' nii;u]l Anal spines close together, second Lirgcsr, last <.ma|b soft anal 

originating m ndvancc of the soft dorsal. 

Scales small, 21-23 between origin of soft donnl and lateral line. 

Vent nearer to base of caudal titan to snout, Caudal free from the dorsal and ana] 

Jins, 


Hull lui-utb 
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In one- of the 17 specimens from the Siting River the caudal is confluent. with dorsal 
^ad anti], but, it appears that at some stage Llie caudal fin was broken and h;^ been iim 
perfectly regenerated, so that the confluence h not normal 

Proportions as % of standard length 

Depth of body: 1U 9 In 14 j. Mum 12 4 
Length of head: 17-5 f o 2tk i „ 

Length of pectoral fin: 6-2 to 7-6. 

Proportions as % of length of head 
Length of snout. 38*2 to 41 - 7. 

Diameter of eye: 7 6 to Hi 
Interorbllal space: 4-0 to 5 0. Mean: 4-5. 

Length of lower jaw: 29 0 to 31-3, Mean: 31H. 

Length of gape of mouth: 9 1 to 11-8. 

Cnloisr in spirit brown, darker along the back and paler on Lite be Ely, Body with 
dark brown vertical bars, edged with yellowish, sometimes alicmating with broader yel¬ 
lowish bars In the eatidal region the bars may be forked nr curved, or (one specimen, 
asymmetrically) interrupted by one to four yellow-ringed dark spots. Dorsal and caudal 
tins yellowish and striated with minute brown spots: the anal with the bodv bars conti¬ 
nued on it alternating with shorter dark bars. 

Habitat. Rivers Jrawnddy (Rangoon to Mandalay:, Sitdinu and Salween iMonlmem) 
Burma. 



II. Mnstacemlielus on test! Lllyr Lie 23 Plate 22 

tew, G. A., IthbL Ann. Mag, nan fJis. r ifr) t 2 ; i s Fott Stcdmui!, Rile Lake) 
' ' ' 1 ■ 7 ■ * ■ 1 ■ ' ' ■' ' ''las!. | 7. 1?: 2 I ru 4J y''. ;i U [ See be |o w \ . A ri n:i n I .lie. 

N I'd 8 , Kcc f Lidia a Mifr.. N; ’4 and 54 pi. i ri c ■ 2 •’ lnk : Lake ■ amt 21 !; lUrishad, 13. and 
MuSierjl, D 13 192 , l, line IinEEm Mm 31: p'i'J i. envied]. 

D XXJX-XXX1V 48-55; A III 46-55: P 23—24: C 21 (caudal rays counted in 
one specimen, only), 

Scales present between eye and posterior nosLrii, around Liie nostril. around the 
I'Aver half circumference of the eye arid from ihe posterior nnstriL to the maxilla. Top 
of snout, intemasnj apace, intcrorbita] space and tup of lie ad as far as hind edge of pre- 
operrubim naked Hired or lour spines uii ihe p re operculum One stronsi preorbital 
spine piercing tile skin (all The specimens). Gape id mouth not extending to below the 
posterior nostrils, Teeth in bauds in botli jaws, the lirst row being corn posed of larger 
teeth. No gill-rakcrs. 


Mbs, 27, 195b. 
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Scales small, 21-25 between origin of soft dorsal and lateral line. 

Spinous dorsal originating above middle of pectoral, last dorsal spine small and 
bidden beneath the skin. Anal spines dose together, the second largest, the fast small 
and inconspicuous; soft anal originating in advance ol the soft dorsal, 

Vent nearer to base of caudal than to snout. Caudal united with dorsal and anal 
only at the base. 

Proportions its % of standard length 

Depth of body: 9-6 to 1(3 3. Mean: 10-0. 

Length of head! 154 to 16-2. 

Length oF pectoral: 5-0 to 5-5, 

Proportions as 7r- of lenglh of head 
Length of snout: 39-3 to 42-1, 

Diameter of eye; ME in 8 5, 

Interorbital space: 4-5 to 4-7. Mean; 4-6. 

Length of lower jaw: 33 3 Lu 34-1. Mean; 33-7, 

Length of gape of mouth: 12-9 to 16-4. 

Colour. I he typeH arc uniform!;, pale brown. A mandate (!’■■'EM records that "l ully 
adult individuals are of an utmost uniform dark greenish colour, but in the young the 
belly is pale and tbe sides bear a series of irregular dark, pale-spotted bars (sometimes 
broken up Into spots or Edotehcs), while the sides of the head arc ornamented with 
alternate dark and pale horizontal lines and bars. The caudal lift at this stage is black 
with a broad white vertical bar: I lie ventral fms are pale with n dark edge and I lie pec¬ 
torals are almost wholly pale/' 

Habitat. Enle Lake basin, Shan States, Burma 

Si/c, Attain a length of 370 mm. (AnnambiL) 

Annan dale (1918) referring to this species and M. c iiucliocflliiinx writes. “Dr. 
Buu lender's statement that they occur in I lie ErawaUdi is due. as lie informs me, m a mis¬ 
apprehension.' The Inle Lake is a high mountain basin, fed by a stream from a higher 
basin, the Hd-Ho, now T or at I he Lime when Annunciate saw it, dry, Armnndalc was not 
certain whether Oates’ specimens came from Inle Lake it sell nr ["mm the a l Eluent stream, 
Me therefore describes these species as endemic io the Inle and He-Ho tiasins. 


Study Material, 


R M (N J \ i K M o 

Standard Length 
tiTuri.) 

Lon liiy 

LollcUot 

18936.30,133 3lS(Tvpes) 

258.5. 266.5, 274,5, 

1'CHt Sii:Jm;m. Ink- 

iz- w. Oat« 


ltr5.il (One s-pccimco 

Lake 



is damaged) 




This species may be related Lo M. -ebrinur, however. U can be distinguished from 
the latter by its relatively larger gape of mouth, smaller pectoral with more rays, by eLs 
colour pattern and naked snout. 


Lit 1 . 1 .. k.vrn.r?; 




T ] J I. n R J I. N I A L M A h T A C JL M H H L1 D A t 
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12. Mpslaccmhehss silbogulhiEns Blgr. Fig. 24, Phnc 22 

11 -•» »*. A “ d - m sd - 

D XXXV-XXXVTI 75-85; A T!T 70-H2; P 22-24; C 22-23. 

Scales present be twee n end around eye and posterior nostril. and blending from 

f U ? r f ^! pc " f raouth « io P of ^ snout, interniisul space, interorbiial space and 
i p nf the head as far as the hind edge of prcopereulum naked. Three or four spines on 
Liu, prcopercLi urn. One strung preorb it ill spin? piercing the skin in all the specimens. 

p f . - mLl11 :md no[ extending to below die posterior nostrils. Sharp teeth in 

bands in both the jaws. No gill-rakers. 

.Spinous dorsal Jin originating above middle of pectoral; last dorsal spine small and 

, bencath the skjn ' An:i1 spines close together, second largest, last small and 
hidden beneath the skin. 

Vent nearer to base of caudal than to snout Caudal complete!v united with dorsal 
and anal fins. 


Proportions a* % of standard length 
Depth of body; 9 9 to 110. 

Length of head; 15-8 to 17-2. 

Length of pectoral: fvO to 6 9. 

Proportions as of length of head 
Length of snout; 43 7 to 45-2. 

Diameter of eye: 64 to 7-7. 
rmerorbitnl space; 4 4 to 4-7. 

Length of lower jaw: 314 to 330, 

Length of gape of mouth: 12-2 to 134. 

Colour in spirit body brown, darker along the back, lighter underneath, The body 
with vertical and pectoral lins marked with roundish white spots. In three type s[^eei‘ 
mens out of four examined large blackish blotches are scattered on die body and jit the 
fourth they seem to be absent. 


Huhifnf, Sitting River, llumm. 
Study Material. 


BM (NH) Rett, No. 

1 

Standard Length 
(mm.) 

1.pc. iluy 

Collector 

- 

1flSM,IJ3tU 35-139 
t Types) 

-Vi7.5, 379.1), 39ti.il 
493.5 

SlOany River. Buuna 

E. W Clal^h 


with high 


numbers of (in rays by its long snout and very small mouth. 

13. Majifacembelui unicolnr [Kuhi 4L Van Hassell) Cuv. & Vat. Fig. 23, Plate 23 

j, G, & Viil^ek'rmes, A,. 1831, Hist. Nat, ftfmtis, VHI: 453 (lava); BJcckcr, 

■ ‘ - ■ ^5. Balavn, Cior.oot., 2J; j and 5 (Bamvia, Sarang, Surakarta .Modiukcrio 

Surahyx); Gumher. A.; HSfil. Cal. Pish,, III: 543 (copied); Day, F_ lM Fish. 
! c, T rj , N- J ^ jl i R-UMgppn and Burma Eo lava); Day* L-. UUW. Faun Brit 

r riel in, ri; 33a f copied); Vmc^Uerra. J?., ]B9n, Ann. Msjs. Stbr. a at. Genova il\ 9: 
1.'" Mandalay): Vadium. I . t.S')3 N'Wi Arell. Mnv F',n,. 1 3 ; 5:43 | South Uorsicti 


s. M. K. SUFI 

Si.iuL E'i i ikiK) iMJS fk L Lj]<>Li>_ llnriidd): VVubi=r \3 EK'lJ Ynn i , ,i, n i h-l 

m§r^ saaBsassa^iit 

t #f$S*WfijfitsSS 

■ i\Mj/rafo/- vjij\. Weber \r l S f J' 7 n „i t i >r- ,-, 

lUimeittorj;. Env.i i. ■ CNJm - /ch>1 - tr S chn NiclI O&Undien. 3: 415 

litiijEcrHri!! ,% i i T' i <,_ ». , 

fiu+ Cl A - J9Ji « J Acsid. mis. Sci MiilstcL. f2) ISs 200 fin*- 

D XX XII- XXXV 74-94; A IIJ 75 -9S, 

Vertebrae: abdominal 38. caudal 50. total: 88 (Counted in one specimen only). 

■md nS =m P nTT' " r ,T CyC “"‘ J ' ,os<cri ‘ ,r m,slri '' “lending from the latter to maxilla 
: 1 7 lltlS ‘ ;nt between eye and pustcrior nostril. Top of snout, intctnasal space 

■ nterorhiliil space and top of head as far as hind edge of prcopcrcnlum naked In att the 

TZZ ?“!■'- myself !md Dr - '* «■' Hc'pcrculuui bears V m 

wh h . L. ’.f f ii,,r '" S - “f Pl ,n ° ,1C ’ tiK kIrs ' :s, • 485 j " standard length, in 
' , t " - V Ptoopcrcuiar spine, and lids does not picnx the skin. Oncstron- 

paorh' a sprne [Wrens the skin (all specimens examined). Gape of mouth not exlcnd- 
int to lie low posterior nostril, Teeth present in bands in both jaws 

hidden''h^Hdwi 111 ill i 0VC p, "' ,l ' rior l,alf of I*' 10 ” 1 5»; l“i spine small and 

orininanw f , hT L * aa \*P m * d ™= «*W«=*l«:r; second largest, last smalt; soft anal 

originating just below origin of soft dorsal. 

and ™Tnr7nb,d ,T ^ 10 5n ° UL Cf,ildl11 dtllCr Cn!ifd S' free fro "> 

anal or united With one or both only at the base or completely continent with anal 

■md united only at the base with dorsal. 

l , j"0[H)Hi!ni.h :is '■> fit simuLml tenglli 

Depth of bncly: 9:6 to 12 3. Mean- 114. 

Length of head: 17 3 to 21-4 + 

Length of pectoral: 443 to 5 4. 

Prujinrtioii'i as ' f u f Uiigfii n f head 
Length of snout: 3K-3 io 405 , 

Diameter of eye: 7-4 io 8-6, 

Interorbilal space: 4H io 4 7. Menu; 44 . 

LcngLh of lower jaw: 29-Q to 34 5. Mean: 325. 

Lcisgdi nf gape of mouth: 1G-W to 1 H Z Mean: J 74 , 

1 rn - s P ifiL ”t’ ilai k brown, darker along the hack and pater nn the belly, 

bides with or without light brown or blackish .spots: bally with or without yellowish 
oblong spots. Vertical fins fight or dark brown with a yellowish or pinkish margin. Pec¬ 
torals wtili two brownish or blackish vertical bars and with a yellowish or pinkish 
margin. 
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HfthilnE Burma* Malay Peninsuh Java. Esuniurr;!. Mulueeus, linrium and Bantu. 

Type in Puns Museum' pa retypes (?) in Leiden Museum. Type of M, day't figure 
2 pi lxxii of Day (1876). 


Study Material. 




Museum nacJ Ucn No. 

Slnnitord Ixngih 
(mm.) 

Locality 

Cyllector or oilier 
source 

Ml-j. Paris No. Sfi 1 ? 2 i I'ypci 

LiM |NH'i lft 62 . 3 . 4 .Jfi 
i 8 MM .2 i. 1 71 
im i U 2 . 5.1 

19225. E'Mil 

1932.5.19.32 

,, t955.fi 2124 

Mlis. A mil rrdam 

ns .. 

343 

237 

31S 

234 

ids 

4R5 

174 

1 

ElV<l i. 

Deli, Sumatra 

River Tcmhclint. 
Malaya 

Telom River. ] J .ih,injf 
Malays 

Malaya 

Fin |:i nR, Sumatra .. 

Kijinl V. E tjisell 
Purehscil of Franks 
lil.ee kcr L s cutlet;] ion 

\ 5 Liesdi 
kltlSS 

Call, Hollowuy Frcs. 
Vcrnsry 

i Ruffles Museum 
March. 1914 

Dr. G, C- A. Junge has also given me some 

valuable information about the follow- 


ing specimens in the Rijksmuseum at Leiden t — 


No. 1354, 2 specimens from Java, Col], Kutil and Van Hussein 
No. 5205 1 6 specimens from Java, Coll- Mol! (del Rcuvcus) 
No. 5215, 10 specimens from Malaya, Co!L Bleokcr. 


Cuvier & Valenciennes aUribulcd the name M, unu tflor lo Kiibf and Van ] las sell, 
stutinu that the species had. been sent by than; from Java to the Royal Netherlands 
Museum, "quien a cede tin LhantilluEi li li Cubinci dia Rot," I can lind no trace ol .i 
publication of this name bv K.uh! & Van HasselL and it is always attributed to C. it V. 
The specimen in Lite Parrs Museum must (herelore be considered flic type, but those in 
the Leiden Museum from the same collectors perhaps have ihc rank ol paratypes. Il is 
important therefore to know that all the specimens of Kuhl and Van Hassell have three 
spines nn ttic preopereiiUim. Ol the other sixteen M ttnicofar examined ny Dr. -lunge 
at Leiden, 13 have three spines, 2 have two and ] has four -Seven of the specimens 
examined by me, ranging from 131> tn 343 mm, in standard length* liave 3 or 4 pm- 
opercular spines, piercing tlte skin; the eighth, * 1Smm. has no pungent prcopereuLir 
spine: tl hiis been dissccteil on one side, and this reveals only one spine, hidden beneath 

die skin- , 

Boulenger (1912), considering Day's (1876) M umcofar as n distinct speeds 
named il Ht thiyi. evidently with (LtyN figure as type. Bon longer gave no description. 


hut from the position.-, of M. ituivalar and 47. tttiyi in 
he considered Llierm to differ as follows;— 

A>L d(iyi 

SnouL entirely scaly. 

3 to 5 preopcreular spines. 

Gape of mouth not emending to below 
nostril- 

Caudal tin free from dorsal and Jinal. 


ihe synoptic key it is evident that 


M, tmicotar 

Snout nuked or scaly on the sides. 

No prenpercuhir spines. 

Gape of mouth extending to below 
nostril. 

Cauda! Em embraced by dorsal and 

anal. 


Mi is. 27, 




After examining the type of M. nnicoior in Paris Museum 1 find BoulenneeV f |.„ 

s?g- ;?-. lhis rr 10 be in “ r ™ [ - 1116 w* ■»««. ^ pren" "p^: £, 

Hue f " i d!!!" 1 ,': ,n r" ™ l "I **“ P0StCri0r nOSIrils ,h * “ udal «" i* ’con. 

"ny.llins e i “ * ^ Furth “- 0i ’>' in h “ —— ™ mention 

M.'minC ™ rrec ‘- pbcc ^mum M- <‘«yi m u synonym of 

rSs^Ss^^assassss: 

4 i^sfarprubeliis ci^-thratecnra Blkr. Figs. 27, 20, Plate 24 

•Wifi. r ■‘■(•rnhclr . {Vjdf/wtrcjii.v Blccfcrj P | v , r >-, n , 

k r ^m B . Borneo); GintoX-f: 1*“' C* ««■ &■£■ <>*•»- 

Mitrujn.i, F.. ran, JS63, rVcnvi. j,. ir .d o-A^u-n v-trr‘ Ini .' V- ' kl ' L ' cr '' d! Hu mm j. 
SiJuvp.^L“ It [f 1KHI Viinv \rnh ^i^ i r - 1 ^ ^ 11 nil 396 1 Si suzin g., Borneo)!, 

u Ilf. i&fc S JSS^^S^SiS'&EP * v$SSk 

W„ t !)04 Rev, Suisse /um Vi- J;i Vr i V. ' ” *: Iind South Borneo); Volz, 

i Si I malm j J; Vo 5 /„ W ! N|ri' NolUurfcy Tl^itehr N^'i 

Tl“?ii'J,l' t * m - Va * anJ K " chl " e ' -WMW..J.U Snvjili. c.: I'm f!,u“ 

'“E^fKteSs l&ft^JfLTlT^ 

^.M'yUx nnd Pcisihuban, Spi, Sullv;^. ft. FI., I&fu Nouv. Ard, Mu? Ylhr™ 
>' r i^E 1 m : K V^T 1 $ lim U *£ &, 1 PJO. BuJI, Soc. plijtom.,' P^'is 

I - . , ^; 1 -, hn r ':^T, £r - Iyr - } - Ac ^' ScE, pufhd(Y 1™' S 

< Sum J Horn, S. t,,, |[J24 h Mem. AsiUJ. .Snc. jjixfenj, fif; 473 (Fjltclunsi River in the 

iSTl^S^^lSTVlS 'V |!l ' Chi;v 7 h E Vv ]y i y ' 1 J lalc 5 J ' ,ns[ - []t:c nno^r. Indodliiie. 6 ; I 7 J 

1m , ,Y SS Y fK * ocll,mi ‘ nci:orJ n »ly >; Fowler, H. \Y, l*m |' r£nc Arnj riE 

m s s: 

p?jS“f^. 'fUSiSi: *ss\!x&sr" t '- Indac " inc - Si 2: 

jWnrr (S^mT /jr ( '"- y ^ rn '-’"' W p * Hcd + Tjjtltchf. Dlerk,, 2: M (SiamJ uml :t?4 

\farrwuttfws anutu Bkekcr, R.. I«65, Nctf. Tiidsdir, Dftrk., 2: 74 (Siam) and :H4 ( S i am ) 
SfiltlFl, It. .\U 1345, Hull. U.s. Nm[. Jyfus., 1 HH; fi4 fmpeed). 

Srniih, II. M„ ]?45, Bull. U.S. Mac. Mus-, IflS: 66 (copjtdi. 

D XXX1J-XXXVIEl 7(VKL>; a HI 70-30: C 14-17, (In rhe type qf M. argus the 
taii J - s i]Fini ^d; its fin formula therefore, DXXXJlf 53 + 7; A ll{59 -f 3 canno£ bc 

completed; another ,f M. argus'\ BM (KHJ 1 B7S,2,14..10, lias D XXXIV 75: A III 75: 

C 14), 

Vertebtue: abdominal 37-39, caudal 47-4S; total S5-S7. {Counted in four sped- 
mens only). 

Scales preseni between eye and posterior nostril and froETi the latter to mnxitb 
Roth eye and posterior nostril may he surrounded by scales or eye mav bc completely 
surrounded and posterior nostril on the lower half circumference only A few scales 
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may he present in the internusaf 
head, as far as hind 
c ' * 


fuSM1 m ur « hinrf ,-t t Jml intcrorhiial space or nol. Top of snoul and tap of 
"1 o„ ' , of proopercirlum naked. Two to four spines on the prttw- 

S ‘™ E P^orhttEiL spine either piercing M skin or hidden. Gape id nmnlh 
Minding to below posterior nostril. Teed) conical, in bands in both taws ' 

hjrrrtr a,h * ?"• : ,,iddte i>r [,cc[orai ii,,: ^ sp,nc -* — ***» 

nri?.ti‘„V’V -pine... three close Imjclhcr. second fctrjcsi. Iasi small; s„r, anal 

ong.natmg below origin of soft dorsal. Vent nearer to base of caudal than u. snoot 
Caudal fin confluent with denial and anal. nouL 


Colour itiuicm 


rypicui 

do. 

do. 

eta: 

do. 

do. 

do. 

tin. 

do. 

do. 

"Arftts” 

TjpiLUj 

httcnrcdiJic 

Typical 

lmcniK L tli.irL- 

‘'Ar^UfT 

TypiLirl 

‘"Ar^LTfi" 

do. 


S.L. 

I. MHIl j 


65fi.5 

593,0 

531.0 

494.5 
473 5 
4*1.0 
4.1 1 .0 
420.0 
389.0 

344.5 
34J.2 
338. U 
138.0 

332.5 
281.0 
245.0 
230.0 I 
II 3,0 

:r 2.5 


I >l l P ! i i 

Ik.S.L 


D.5 

M.2 

J0.K 

12.7 

ro.s 

10. til 

13.9 
M,0 
i i,5 
It.I 
170 
10.3 
IE 5 
12.5 
12.2 
11.0 
10.4 
EL?, 3 
11,2 


■ ■ 


- 

- . 

— 


_ , , 


Ik 

|- 

l + 

! P 

■ IJi-l 

Sn. 

u ;,n 

13 

tin 

%H 

LJ. 

:;.h 

C itpc 

m ji 

Pr. sp. 

i6.5 

5.4 

4(3.2 

1 

0.2 

i 

5.6 

31.1 

i 

2(3.7 

tL-Jl 

| 27,2 

5.2 

39.4 

6.6 

5.4 

32.3 

19.7 

iv h 

18.7 

6.4 

4 E.2 

7.0 

4.5 

27.8 

ie.fi 

■ h-h 

1 5.3 

4.5 

3S.4 

7.2 

5.6 

29.4 

E'l-S 

*> 

E9.0 

5,9 

42.1 

7.2 

4-7 

30.6 

18.9 

p-p 

19.0 

4.8 

37.3 

74 

4.8 

i 20.5 

17.2 

P-P 

17.1 

5.3 

: 37.1 

7.4 

5.4 

■ 28.3 

tfi.8 

*> 

16.7 

4.5 

33.4 

; 7.4 

5.7 

| 29.4 

14. S 


Iff, 2 ! 

5.J 

371 

7.7 . 

5.0 

30.7 

15.5 

7 

19.3 ' 

5.3 

37.5 

7.6 

4.5 

27.6 , 

t7.2 

P P 

19.8 

4, Is 

38,7 j 

7.7 

5 1 

30-J 

18.3 

P’P 

tS.7 

4.7 

40, E 

7,8 ■ 

5,5 1 

31.4 

17.3 

P' P 

lfi.fi 

4.4 

41,2 

79 ; 

5J 

31.7 

17,4 

O' P 

21.4 

5.0 

4J.3 

77 1 

5.7 

5 L .6 

X8& i 

P“P 

2J.1 

5.0 

40.3 

7.5 ! 

4.9 

29.4 

16.8 

P-P 

JH.S 

5.4 

40.6 

8.2 

4.4 

JO. 7 

E 7.5 

P P 

, 20.(1 

4.7 

■10.2 

8,6 

5,2 

2c8.4 

tf.,3 

P P 

ffi.7 

5,0 

38.7 

8,7 

4.7 

30.9 

17.5 . 

P-P 

23 1 

5-1 

37.7 

3.3 

5.3 ’ 

30.fi 

17.7 

P P 


Tiihlj shewing proportions ol body depth f Depth), length of head {H ) rmd length of 
pcL'taraf fin as percentages of the standard length f5,L.); and of length of snout 
t^ri.j. dimeter of eye i.H) t intone rbila I space (IntJ, length nf lower jaw (LJ.) and 
fp Pl ‘ 0C mo,Jth . tGape) as percentages of length of head IN); and preorbkal spine 
V' ■K 1 -, 1 Pitrremg rhe^skin (p) or hidden fh) on kfL and right sides; ? signifies skin 
i arnaged. By “typical ’ a'lmir-patlcrn is mean] within the range hitherto described for 
M. erythroiamia- by "argus” as in lype of M, nrgus, 

Cnlmir, General ground colour brown, paler on the belly and nearly black or dark 
fimwn on the back. Head and body with a paucm of red fwJntc and dirty white in 
preserved specimens] stripes, bars, spots and reticulations which vnrv individually or 
even on the left and right side of one fish. The pattern may be analysed ns follows:— 

.£7) \ red marginal band wfihout admixture of melanin, surrounds the vertical 
fins and includes the dorsal spines and otlen a narrow area m [heir ha.se. 

{b] The P^lorals arc margined with a melanin-free red bar and one or more 
simitar bars or spots may be present on the fin, 


Mus, 27, ryif-i. 
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A ™,, f , rtd , ba " d above pectoral extends forwards where it merges 
citlier in a bar behind the angle of mouth or in a bar rising oblinucTtn 
v, 0, PosKrlDr ly Um band may extend, continuous or interrupted, to the 
caudal region to merge in [he reticulation there; or at varym- distances 

Ihe^inro pce ? ral “ f ,reak - ciIi,cr »» horizont:tl or oblique bars and 

into round spots which may extend as a conspicuous series alone the 

™ pait .°[ lhc , c:1 . Qtla J region to near its end. or simply into roundish 
m;™ rnn, iC1 ° Se lhclf . ‘dciKily at a short distance from the caudal tin or 
may continue as a senes of spot s at the bases of the vertical fins. 

Uf] Ee 'h i l par t“ ,l,is ^ variously interrupted bar crosses [he pectoral 
etc at! I continues forwards along the lower edge of the lower jaw; behind 
the pectoral it culler soon breaks up and then loses its identity or breaks 
tip into round spots, Which continue as a second series below the first.(c) 

w a .'lhtd parallel band extends forwards on to the isthmus- 

£ niay be broken into oars and posteriorly it soon breaks up and loses its 
identity among spots, bars and reticulations. 

<f ' A fCd bar 011 the dorsij] iidL ‘ ^ the. snout which eh her Joses 

its identity after proceed mg backwards to some distance behind the eve. or 
nmies with Lhc red marginal band surrounding the dorsal spines and ver- 
tcal ri^ tfTj or forks before the posterior nostril in form a pair of supra- 
' l ^ w ] ! c 1 eA[cnd backwards to become continuous either with the 
red band that includes the dorsal spines (a) or one of the dorsolateral 
hands [fj) below], 

(S) One to four narrow dorto-laicntl bands, duller from admixture of melanin. 
tnay be present or not. If present they lie between band (r j and the dorsal 
spine,, and continue for varying distance before merging in the posterior 

redodutinns. 

I Fhe lower lip is partly red; a red bar runs back from the angle of the mouth 
jointing the band (c) nr nut; a red mark on the lower edge oi the prroper- 
cu.um may be present or riot and if present may extend forwards and 
backwards; red margins of lhc gill-covers meet and extend as a median 
band or senes of spurs forwards between Ihe rami of the lower jaw 

fri In addition to the round spots formed by the broking of bands, in some fishes 

there is present a row of melanin-free roundish spots at the base of both 
dorsal and anal lins. 

Although the degree of development of the red pattern is roughly the same on right 

JcFl side ihe symmetry is not exact, notably in the distribution of ihe roundish 
spots at the base of the vertical fins and also when one or the su presort it a I band* joins 
die band that includes the dorsal spines. 

This rs one ol the few species in which the colours of living specimens have been 
described, and 1 nave therefore been able to interpret ihe white marking* of spirit 
specimens as red, - h 

Habitat. Malay Peninsula. Sumatra, Borneo, Siam and Cambodia 

The lypc appears to be a specimen of 30) mm., one of .six numbered 6437 in 
die Leyden Museum. (1. am indebted to Dr, M. Eocstmmn and Dr. .1 J Hoedenum for 
coming to this conclusion as a result of searching die collections if Leyden and Ams¬ 
terdam respectively), Type of M. argus in the British MuScutn. 
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Study Material i? I specimens). 


Museum ami He^- No. 

Standard Lcngih 
tn ini.) 

Localily 

Col leer or 

BM (NH| 1880 : 4.21472 

240 


Btcukcr's collection 

„ 1 S 89 .IE. 12.7 

6SS.5 .. 

Deli. Sumatra 

Mircseh 

„ 189 U.1740 

3S9 

Eluram, Borneo 

How 

T> |K C J4.L20.9 

477.5 , 

Sarawak, Borneo . . 

Ptircfioscd of F Bari¬ 




le Ll 

1849 . 10 . 9 , iy 

„ (21b M. “picti/S'i) 

332.5 . 

Borneo 

Frank 

(“.If. JtffHIWfJ'” 1 1 

461 

Borneo 

Frank 

19(16.74 5T. 5 .. . 

591 

Kuala KcEantan 

Gimlsite 



Malay Peninsula 


1879.7.5.1 

531 

Sarawak. Borneo .. 

Crocker 

1859.7 LJ. 4 b (type of 

212.5 , 

Fresh waters of Siam 

Mouhoi 

M, argiis) 




JB7B.2.E4JD CM. 

343 ,. 

Siam 

Newman 

urgiis") 




Paris Mus. Nu. IK61 

UH nn .0 778 

Bangkok. 

Bocour L 

Paris Mus. No. 4571 c'.U. tn-g/ts") 

It 3 .. 

Siam ., 

Cailetnaui 

Paris Mus. No. 4575 r'W 

32 a. 5 and 397,5 

Cam bodge 

lulitn 

Paris Mus. Np. 457S .. 

245 ant! 281 

Bangkok 

Bocourt 

Paris Mus. No. 57(1,1 

34-l J , 

Sumatra 

El |eek er 

BM (Ni l} I 955 .ft. 22 . 25 - 2 fi 

4 L M and 420 

Chcnderoh Lake, 




Perak 

Ha files Mat 

Rallies Museum 

43i 




Hie fm formulae ni" sped me ns assigned to At , argm come within the range ul Af, 
rryihrotucnia. Gunther and Boulenger distinguished the two by colour-pattern :md pre¬ 
sence or ihscnce of preurbitui spine. The wmc elements were present in die colour' 
pattern in both, except thru. w scries of round spots at the bases of the vertical fins, 
present in .'U ur^uy, was nol found in A/, cryihrotactikt. A p re orb ha I spine was said to 
he present in M. argiis y absent in il/. grytfiroiaenia. 

A glance al the table r p. 13 t ) will show ibth a picorbil.il spine is present even in 
some of Lite specimens recognised by Boulenger as M. crythrotaeiiia. while ill others il is 
preseni but not pungent, t fie latter arc the largest specimens available* suggesting that 
the skid may close over the spine as the tisb grows older 

The Atrpu/' .spots were found in only two specimens in (be British Museum, Lbe 
type of AT argii.-; and another Siamese specimen. It was therefore with great interest that 
I examined Siamese specimens assigned lg both species in the Paris Museum, including 
those recorded by Sauvage. From Bangkok there arc four specimens (Nos. 1^68 and 
4378. coll. Bocourl) of which one has the typical cryihrolaenm pattern, one the urgits 
paLtcm and two are intermediate and dilferent on right and left sides (see fig. 28). 
Fowler ■ 1933 figs, 94 and 93) also describes a variable colour-pattern. 

Tills makes it Impossible to define the two as species, but it is Lo be noted (hat the 
onlv specimens with the vrgu.s pattern so far recorded are from Siam and Cambodia. 

I Tin names. □ tl ached by ,ir unknown pci son U> n pceLnicn.H in ike British MnSi’Urin wCin 

recorded by (jiinlhcr in (issiny Jiis man -i..l ul ,W . . and lllim, illlfiGUyh iUUnjtnjfl fu 

UeHnil-- Specimens. have no slatLR in nomenclature. 
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aimatus Lacep. Figs 29^2, Plate* 25, 26 

TterJ "'i n c “ 5 C| " : m ,lo “"' ,> 

rv~ « «*■—«. 

P?- x ™. Re- « (Rivm of BmejK 1 Hampton Buctoroati. 1822. Fish, Giw&s: n t 

tt-'flifflltbt'iHX t»»UltH\ C| IV ■ (■ r r. Jf. \,-i 

pj. cc*J (Bengal);, .Sykes W k ^31, Hist, N=n. Poissons VflT i r kt« 

5t«an): HlcWr, Kim' v^h 1:7™%*“'- S* LonJoc. 2i 35° (Dakhm - 

OiMIranwaliah, Jihluni ClijI.. 11 ,wal.i,tfchliiStff’aumI. r” J C ' > !T"'‘ Rivcr Hooriy; 
(Cllusan (coprtd); CgyJon Bcn^-M N^ni *■ '' G “ mJier - A - EH bJ, Cat. J j^h fij. 
9f M^lab.Tr and'frcshwlicers of'jndia Cevlon^rr’f '' J ? W - Fi ? h -V*ElIsiJiarl': [>j 
““• Pi. Imiii fig. 2 (Sind, ir«n i f$*»l *n« tS76. Ru,. fcjjg 

Jnd-iiin-rrtjt [t » Chinn), M uric ns F : van " p i'. :ns ;md of Er r Ji;i Ceylon 

llri,. M§. It:'STi-WndeSrS? 'o’ 

3 j™. 

Ccyjnn, Chuspin, iSTop'ial^ Malacca Si-im h t ,.' , ,l4 V Ncd..Jnt[, fift; |J 5 llndia 

1. Jfi07, Ren. indian Mu*, 3j 387 j s t |' r i ^F-'* Suraa,ra l; Jenkins, J 

Spviia Zcylon,, 7 : 87 (EJ arrive near ii..,‘i , ‘ S,J - Lake. Orissa); Wilfcy a rgrn 

S&tt ’& SMr H%P* v- ; * « 

Honibjvj; Hora, a, L |9>t i. i - 1 ,\ ■-- ^ 1 .. ltiqei MccJJia. Shinns DJctr 

Emlia) m3$9 . S * 762 f Pnjslmnrjiur, Clifiki, Ukc! 

mVr 11, r * c " ,5K ' 5 (copied): Filtuy, R S°>? Vyitf J idlin’ ■ f '' ,E>2 ^ Bulk Amor¬ 
'S! n r^sndrumji Prasliad. B. & Mnkerji D D 'jyTd o ^V 411 ' Hm. Sol., 33= 
//i? " n tJndawsyi T.ijiic t Durmaj und Mm i , l n “ ' Rcc ‘ M ‘’*■■ 3J: [tfb. 

S l^ranira,;! |U'| FE l:.I Sdc. |65 an j 

.ind IlijliJJnoyjj. Thabbova v^ s ’ b:i:,L | n Ji„, CJiF nil 

■■.kiuil i). kchmy^i. Baitiu'ucfiya (W.P'; M-ih•• ii■ •’ i' ]?; flJ ’°’' 1 ,J 'i,HanweUu, 

J: j " = riiJJ,ai1 ’^ ,;L ^ 1c - r- > ■ n rbiru rn.p.) ■ V Ii-J ''' , C ‘n 1 J r Z 1 f . K " Jl 1 '(ta, Lcvilfki, 

K;S® D tv D - W J. ^ Ceylon) 

Myiifiytna Disir,, tin per Burnm} r i i m r „ " ^ L ' 1 'ioii[aric.s of Mali Hive 

t)d w d 

1 •'-k, Rlv. Incfi'LJi iSdus 3f,j j ').j ■... | riV ,v. i nifl L- :jri1 MukSr?k, D. I) 

^ onus, Burma); Fowler f-l \y "ly■: ■ "rn r r Vi i *" ’ lill]J1fc?i Western dfiiinoErc of Ptfu 

'}»'■ 1*11- Vm/Srim.. -mt ' 3 J f>i Ac ^ l« <CU erg 

.^oi,. $. L. and Mufcerji, D. 6! S ^ r^.J Wzn&okh 

^tylon. Hlirrna, Chfll;! Icopic^l) and 1 nchlliw'iPl 'mil Snrol USv and 

h.iisLcrn Doons.I; Jottn, c C E93fi J Pn^wl ' ^ Son ^ itnJ SiiSwii Rjvent 

iod cnnaL of TravuncorJ,- 'Mori T ^ 707 m 7U 

4 ' lS )J ulh Chinn): Snvarti C., r^ift index' Fisher-in *' V- l fS . l l , y jLk ' r ^15f,, Asia.; 

fl: »>J5knk amt MacnfjrS CiS p'lmv- '/j “k‘ '' [ J? V [ rj f^P^an.,-. Mac- 

I ■ indiars Mu^ l^ 1 - 7 i'TiiniFi ;> • cs ■ ' ' ‘ hA l ^■ u ^ »*■*► Js-i n na J * Hum, -.S I 

mdSircani near Ku®^' 4 n- 0rC>: J ft (jSiL P nr RKlt 

Stream ' SDi)1f! n r ui' jim\w' u f S e 1 ' 73 nf PflrRaS; 

nd: 25fi u-Uh Murkei. ™ f? ^ ,' 1,1 , 3 ' J?d ^ ^ uu r [ '- 70il n f:.p.. Endia) 

'itddiipaJ! nistr.. India); Hon*, k. £ SK*iium PC iu r nit. 500. fl! 

plf SSft“ . ggg, mfi. m 


Bull. Raffles 
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r Hi-: oki I- n r a [. masi At i mu e l i o a i 


mite N r -H. af T^andtdtitf 33 ^'eo jucd,' ;r-4D T H ^ V| Tnjj \? V 1 f r S!rc3 r ni ;, S' 

s 

N U lt:lS J ?!:! r 2 mil^Vw t&fi 

gags « IM« 1 = I K? S 4rC s ,M L u “- £ 1 T f; 4 c n 

Si ml ’??. r, 1 ; , ' s '-, Soc -: «= «» *«x^l; Wm.h. & !•«T&^tay'piT*Si,r’ 

{ §S£A,flK fifteS- *?».) >1 *» (SWhta R. |rM 


S 1 “li i rr* TM I'r; K “ <*»'• Slate 1 . Seim,. 

Henre A ■ T j^w7,SJi '”"2"*' 1 ' 111 2 S P C " ^ ' 7J < Ahmedabud); 

rey 3on ) ■ >[] 111 H i?' R s * i oJ? » ff T-V— 1 ^ 2PS&PP 1 WliiiwWd ami ViL^ val a. 

S 4iS ■ 5%™ S rKLd^ n S' “S'* ftfl* WflfcWf *^r. Barangir. 

L n -1 i r-i u ,; ,. - '■ „ ‘' r - )jrl L ’ 3 f 1 e ; ^ n - !J illtui SlZLlc, Orissa); Midi mood. S. aii u 

r v ,S f i :,,, 1: ’ L ?^° c " 47; 109 fNiZiimahaa Divr. i. Kuikarni, 

£„y-; J J' Ww i :L - '■ \ ' r' ,So Vi J7: •'-' iVowlt ' 17 n,il E5 N.i:. or- Harnbavj 
in k ^',"',.' '‘ q < ; :jV - IfML- Moscow. H: »56 (copied): Menem A G K 1949 

^''4o' Jj ^J lh R L ' 2 - ^V2\T 1:t 'T°T h * [i - [lt>un:i) :rKl ■' niii." j-iisL s« ; 

R 5 j ■\ W \F'' A!m ? rri J, ): J 1 ^ 1 - S - L ■■ |t>Jy - ^ z™t. Soc. India, lr 2 f Riband a 
..I ndia}, A!01 1 l 1 n . A 1j. k., iy><J, Rue, In.Nit 11 Mus,, 46; 106 < k,ri R foot nf 

Cr i m - a? fj lspiJr i T .^ja>: MasNur, B. 0- L. ES5J T Rcc. IndianMas.. aft; 

,- 1 ' “- il^ H” k jsstJldn Hidia l ami :im tTMnram EL. Kupslhan, India); Silas. F : 
9" , . ' ■'■ J - L ' ,nih 'L ni | r JI '- : - ^ oc -. 50: 126 ilFi^i' rnpjre t:J' I'rtivancorpi: .i?7 h 'ihl1 674 
'" s ' rea T . m n^l‘ Vanrianmdi BHd F . Western Cih.us); Sirtba. H. M ,,mJ Shiromanv. 
'■ A \ '. .--■ “i L ]lKlljr! W lls - ft-' (KtiNpadi, Mcemc. EJ.P ■: Chaulmn. H, S and 
Kiminknslm^ G. 1953, Rcc. Indian Mu;.. 51: 397 und J.L6 Clanks at Bahpr.r Kuclal 
Darh of tli c lm K rn ikdan^iri. KanuJc, \E. K„ 1953. j Bombay nm Kkt Sne 
51: 4 .'3 t fresh wsiltri of Fiaroda) 

MrtTflTcnn£i>/jj,f ^^ff/rVcnjinru (.'mviq. G. and Vatertciennts .'S,. |W31 His! W L iL P'oE^in^ 
VIII: 4fift (Poildidicrv): Fenton. I’. C.. IK4«. Madras. J. | .it... IS; 147 c™d nnly? 

murmur,Itm Cuvier, G. and Valenciennes. A.. I S3 J. Hist. Vit. Pnissom 
\lir: -iM _(MVSL’JUJ; JLicmiemonl. V.. [K44. Vov. Jjid l-. koi^nns. nj. xiv lit. 7- Jer.lmi' 
T. C.^ ISMK. Madras J. Lit., Ej; 147 (Tank.n near Biinglore :ith( tribUMrics of Ciilivery). 

MacmBnttfltn .1 camintit.i McClelland. J,, lft42. Calculi.i. I rmt. Hj.;t 2: SS6 mo exact 
locality, probubFy. Indtas valley. See ji. 141). 

AtMtecmiitetu.* tvtr axifs JacqucmonL v„ 1H4.1. Voy, Jmte. Poissons, pJ. Jliv fig, I 
Murroj/tni/uti Wi!/4i/w' McOeltand. F.. I S4-:. t ;Llcoria J nui Hist , 4 : jyt 

iM/H rmjnitthits unitul,ttns McClelland. J., i IM-L C.ilcnCl. 1 rial. H;-t.. 4r 303 ;md Vjs xsr 
h. 5 . I (Cltiiiian), 

Mastocvmbettts malahttrinu Jcrdcm. \\ C., 3 34.S. Madras, J. Ln rr IS: 147 (Malabar). 
Ofailan'/nMia aiappemia {pwt, specimen d.J Cbnthcr. A.. IKfiE, Cat. Fish.. Ill; 543. 

Mmnrccmitrim rwwuu var. atmuta Giintlier. A.. 1861. CaL Fish.* tIF; 543 ($y jm C lJcuig 
E aKi Indies-). 1 Vr “ v ' ullLl ' 

AiuafiwtubcUix qntwtHs var. pauiiterititia t'isjnthcr. A.„ IHftl, Cul Fish I FI 5J3 fCcvlon 

rveirtiil l-nst ^ J ' 


Nepal, East Indies), 

MtiSTaccmbaiiKK i:aNtfiHu.t Bonkn^er, G. A-. 1912 , J. Acad nut Sci 
f"AF£b:inklnn iOxus'. 1 )'' hm >ee bdow p I4l.| 


Philud.. (2 J 15: 701 
Z2i ZtJfi. n is. fig. 5 


MaxttiVtrWliL'hu; uiuttipttrtnsis Horn. S L„ IU71, Rec. Indian Mn.s, Z2 r 2(Jfi p f K j 
ikhHJrda stream ncm J l;an_qa |r|. Manipur, Frawnddy basin} 

MaitocriiiM/ti annum* var. }uv !t * Hnra, S, L, H J 923, Mem, Aiint. 5oc. Bengali 6? 474 3 lesi 
!■■'■■ “ ( *" ol ^ l , l , L °* l^telniig K„ Tale Sap and Bangkok); Suvaui, c.. 3956, IjiJi's Fish 
kium,: H) (Khalong Mac la. SrnfibLtrJ h Siism 1 nnil 195(1, I aim. Thailand 20u. 
Mtutnccmhclus umuitiis iiiuJuliHu* Nicliois, J. 1 mid Pope, <". F-F . ]927, HuEl, Anicr. Mus. 
iiat. 3list, T 5J: 3^9. Tl£. 49 t Median, Hainanl: 1 \ioFitila\, I T,. I "3S’. Hull. Amor! Mir." 
nat. F-lisi. 5H; ? {Chusap-Mingpti region, China} and 1945, Na(. Hist. Central Asia IX' 
39, hg r 3 atui p], u, 3 i Hainan), 


Mi v 37, 1956. 



5. M. K SUFJ 

‘''""sTTH^nT™'"'' Mari ' ' • 0e " 8 ' *»• ***•> fi*h. EMM* A»!k 

“Si“SS H ' w - '*»■ *«- —■ “■» "*«■-«. Jn np 3M „ 

“‘IZttZ SS r H 5 r J 0 SS e “>'”' H —■ A. W. C T.. )««. BnIL Kano 

A^TfT>L-L’^j l vJ/ri nrntattfj nrruuSa\ Smith, H M ^ MulF ils \i-, f .4.4. , 1 

rc^r ,! o ““ i ”** h - -• vs. %. as 

MaUficcfTihftHj; ar/uttnts ftivin Smith, H r M , I U-flS Hull t 1 S n-u Mm- 1HV . . . t j l> 
Md we, vmt» of rhc M»A Wbun^ of'*» 
armptM Suvntti, C. |?50. Fami. Thai (and: 2ft? 

O XXX I [-XL 64-92, A IJI 64-90 C 14—17 P 21-^7 

*pJ£ZT : :,bd ° min:ii 27 ,n 4 * CTUdaI: 4£ ' C<n S3: ** ^ burned hi 22 

Scales present between eye and posterior nostril, and either surrounding eve and 
? ! ™ r n05tr .' 1 or P*™ 1 only on their lower sides, and between latter and maxilla, 
O] of snoLat, in tern as a E space, inlcrorbital space and top of head ns far ;ii hind cd«"e of 
P re operculum naked. Two to five spines on preopcrculum usually conspicuous, but in 
some specimens one or more may be held down by tile skin and barely pum-ent 1 One 
strong preorbihd spine usually piercing the skin, but in some hidden beneath the skin 
on one or noth sides.- Gape of month extending to below posterior nostril or at least to 
lLs ante nor margin. Sharp teeth in bands in both jiuvs 

Spinous dorsal originating above middle or posterior third of per tom 1 Jin. I..m We 
smdl and hrdden beneath the■ skin. Anal spines dose Engel her. second largest, \n±t 
and hidden beneath the skin-' soft anal originating an advance of soft dorsal 

\ ent nearer to base of caudal than to snout. Caudal smooth!', confluent with dorsal 
and final or j unci ion with anal or with both marked by a slight notch 

Proportions ns r A of rtondard lemdli 
Depth of body: 7 -2 u> 129. 

Length of head 15-2 to 210. 

Length of pectoral: 40 to 6-3. 

P re pur linns bs % of lenglh of bead 

Lengtti of snoul: 35'2 to 4H) (in one specimen 129 mm. in standard Icnutht 
32’3>, * 

Diamcler of eye: 7'2 to 15 9. u Home me 
Lntcforbiuil space: 4'0 to 5-2. 

Length of lower jaw: 30-0 to 359 (in one specimen 329 mm. in SL 57 ! ;. 

Length of gape of month: 16 1 to 209 (in one specimen of I 2d mni. S.L. 

! 7-6; in another, 52 L J mm. 2J , 9), 

Dr. h. TrifWavas who has esaimncJ lilt types oJ U warn ir Hie Paris \1asEum 
informs me_ 1 hat m one specimen i,5.i.. 5] 5 rrms.j. with iwo pte opercular spines, the lowci spine is 
pungent .ind ilie upper held down by the skin, Utid m anothfi! (S.L .iSfi mih ), uLsn Wilh <WO rtre- 
□percular spines, both .spintis ace barely piir\j;cnr. 

■ Preurhtal spine in specimen H.M. i N.N .) IK5S.6.1 J. 17-lS ami in one of the types of M 
■ p.L. 486 min, t LS- pungent on the left -side und is hidden bcheadi the skin on die right' 

It) U.M. (N.H J 1932.2.20.fit), is pungent on the iright side, covered by the skin on the Ecfi: and ip 
Lhe secant] symypw of >Vf. nntrmotttf:is (515 mm.t i.s hidden on boln side-- 

1 Accord En e to Nicbol.s a ad Pope (1927) in M. urmttn-. tm iintitriw from Elniurri ine tirst 
■mal spun; is obscure and the <J las[ anal spine rmieta Lbc largerL Although ahey ghse A jfl the use of 
'larger' ami nos 'largest 1 su^esls llmf in I his seal erne nt they were overlooking the small ihint spine. 

A | a rye Hurd spine ehitraeicriscs -f. .tincuxix, hut the orher cbfirncters nt Hits .specimen' arc those of 
&f. urtitattis. 


Bind. KaFH,I:H 
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t basic .'“ *» p— 
1 - b^ui; t ™ u. *■ m 

<ir taking Hu undulating course emittm- ™ k ’ ' ’ broking mlp spots, 

oilaiion or losing their identity in ma^biinns &% £ '" Us \ oni ° S]n £ [ ° J[,,,r " h “W 

bc S 8 S®S& 6 -rv^ ^TX^t^rs^r r * 

con.icfcrablc vartati.ffl'with ^rHnd t^'S 2 P& "'" cobBr u “•"«*« !n 

tfiai thase fromscdstihiiy w L rs " P mC " s fr< ™ f1ow,n S w,lcr Mb K Ifetaer 

by JctLXg “St V “ atl “ 5 ™ ‘ hiS " “ hSerVCd '" " ,C matt ™' 

W ’ As^,m, Lturma, Ceylon, some Malayan specimens 

h i: a t iS ' fFht dark br0w uri thc ^ck and sides and paler undcr- 

the tc u^hl l CbS ? 0f gI ^? h hnwn - B ^d f«) when present runs from between 
the ,yc, o ,he nape or beyond. Band ,r, runs from the snout passes thrush the eve 

nnd is either continued backwards in an undulating course emitting cross bare wlrcli 
join together Forming a bold reticulation {Sind, Bengal, Ass tun and Titian- R 7*urmn) 
or breaks into vcrUcal bars wluch join with spots of the band {h) (Sind) or breaks in'to 
7 ntn f™*™ mt ° Ulc fyEJ TC ^ n ' whe ™ ’bey lose (heir identity (Malaya) Band 
™Vw*. ';',!• ' bd ’“ *e eye os posteriorly, m Ue Jpi- 

sninoiis 0 IK t Z 1 ', A "'"’' ,IT “ Ct - vlonl - !t Llr " ifcs ml " 3 row nf S P° 1S al l h= base of 
aero” Vt-L t 1 '" S " me ' p ™ ns ,lu '^ 'P oti ra; ‘-'- unife with their counterparts 
inoK -J V " ****** (Sill:l "K R- Burma) band tit) breaks into a m ot 

I rfl wl en n^lT^' M ? band * belnw SI,fl and again breaks into spots. Band 
LI J ln H r i., i fr ™’ b5hlncl | h ‘; florals emitting cross bars and anastomoses 
Ccvlon' 1 it■ 1 n r form 1 ng bold reticulations (Bengal, Assam, Sitlang R. Burma and 
„ <*> whcn r««nl (Stuang R. Burma) runs below the lateral band (d) 

m an undulating course and anastomoses with lateral bands (c) and {,/) lorming bold 
re l ini] a turn. A very narrow rncuian ventral hand (/) (Sind. Bengal Stt.mi; R ■ fmlM 
the isthmus to the vent may be present or absent. 

L" - VVlllll ™ i ’ 1 C 7 lols )i olive or greyish, either barred or spotted or plain: 

sitw nLTr™ T d0rsa “ SUa " y ' Vith !arge b;15!,1 S P° !5 bu[ in some of the 
S ltang kner specimens the rettculaturns ol the body are continued on to dorsal and 

Ulllwkh rr^ e L n ' y ^ 1 * u EUrC shoWi lhesc lins with a yellow basal band. Pectorals 
VEMlowisti (Ceylon) or Ijgtp brown, nnd spatted, 

Siam f".W. armatus vnr, favus". Fig 30, Plate 25 1 

lv ,, '7 Uh buEd retie 11 ] a Lions of dnrk brown or biack bands enclosing brge 

p ‘| ,c - pnL 7 7j , tls extend to the Ltet and abdomen? Mead 

nn ih b h l b ■' 11 ^ ' paJcr underneath. A mednm froflln] dnrk brown band 

nil ihcfKad runs poster,orfy to I he nape or h.yondt antcricirlv ii meets an inlcrorbilaj 

band, forming a(h).A l:ttem] dark brawn band runs from the snout Through the eve 
:mts is lost m the body pattern. In some, die colour pattern of the body may continue 
on he under surface ol the head ;md on die gill cover, in others nnlv a few faint brown 
markings arc present m thrs region 

Vertical lilts dark brown. Liu body pattern being continued on them Pectoral pale 
with a dark basal spot. J 




MUs. 27, I c J5h 
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S- M. K. SUFI 


TSaRSE!^ ([ ' V01 *» <*** specimens) 

□ ulllned by the reticulations arc mL do.fdy L bv, ! ranlk - : " lJ «• spot. 

Malum t im ft ,, ,, . Kl> - s ‘ v,ne *“* comraM «'»» « v»r. fovm. 

• ' , r 1 ;— 15 ’ " r,c =*•“««. Re- -Hi. Piute 26, 

pale spats pod.vertical ^ ab ° VC lat<:ral line will! a fc " 

elosm B dark brown spols , V™', ^ .’’“/•T ° f roon<li * h P ;lfc *P«s. ™- 

dorsal band runs from ? '° St in tho laiI «**»• A pale 

tnteroribital space, lo base of soft dorsal. ’ 0!,, " s s P mous dorsal, interrupted in the 

identity porteriorly^A^meJKTr^ Yen[mTrDufM'snci( J ’ nS f "7 ,he of Pectoral losing its 
Lfie belly. Upper half of ,]jc tr-d d-irt hr * LlJn ‘ s . fr ° JI1 :he [sChn ™s and is losl on 
from the eye to the posterior rff', pi " C ' A dark ««*•' band 

spm situated below the a „ B ] e of prtone U mend hie. Intcropcrcultin. with a black 

r* - 

basal spot. "angular basal spots. Pectoral with a dork brown 

^mTl.llS*]"™ 1 ” 10,TO; SpecimCnS ' 1SS3.II.2S.16 (Fig. 31, Plate 26, and 

■he md TE Ebe spi ™- ls *«* ™« r™ 

ft and is S afi^f ^dcc^ van ' 0Us3 - v runs from 

Jjght brown molded with brown snm^ ff^ C ° ^ stancc - ^- sl uT ihc sides 

lighter with n few brown sonu A ? h Hcad b ™wn 0r > ^ back and sides, vemrahy 
ektremiiv of Elit: mandible. ^rn^ri v L r rj L rt| Kind from the eye to die posterior 

VOrtiCal fi " S Pde Witb bro ™ S P°» «■ bars. Pectoral pale with brown spol 
■Sen,atm 11^7.13,17, one specimen Fig. 32b. Plate 26. 

deal bat, o,t Wi ‘ h » "=» — brown spots and ver- 

band, rims from die (ip of snout to theV^n A , ri;dcJl&Jl brown ’ Lilian dorsal 

A blackish (jitcrnE Lund runs from the h a " F 501 d °?i' cndosin S ^ spinous dorsal, 
backwards and is evenluallv loSt, m b °r pe f tor;iI bec <™irig vague, as it proceeds 

“ of the bend pale^A "b a^TrthafT, "t P*™ ^ U *“ 

extremity of mandible, fmwoperculmn wJUi -i hM ^ ?V n , L ' >C 10 poslerior 
operculum. ' S P C>; 5] turheJ beiow angle of pre- 

^Vertical fins pale variously spotted and barred. Pectoral pale with a black basal 

™L u 1Sk^^ *- —. 

W abo in the Paris Museum. Types of M. menLrtJs (F Tssin“r, J 

mu,a * ™- i" the eollcclion or the Zoological Survcv of in Pi rl ft ° •' OT ' 

ir. the British Museum (1S60.3.1‘).9JS. rhetvoes r f , i P f cm f d,I ‘ m 
* «<! neither does that of .„. Z&t*' .. W ' "”***» 


Buth K^rriia 
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Study Material. 


VI Use Urn and Reg, Nn. 


Si.inJ^nl Length 
1 mm. J 


Locnlit> 


Collector nr 
□Jhtr Source 


innNHH8J3443 DM. hi'JxM.nitl 

,. 1848,8.22.59-60 

w E848.fi.i2.fi 5 

183342^7-7 
^ E85ft.&4. , U7-J8 

„ IS^BJ^I.IS 

« £858. He 19.107 

” E 839.7.1.47-49 

„ iflGiUjp.y.yj 

I8*l>.?.l^. r > Tti The 423 

mm. S|1 k “Cif3M7Jl is I;-, 

he! led XJ. rtttiihritix- 
I see notes oll p. Ml! 
„ 186^4.2 to 

1R71,1 l.lfi.lfh 
1872.447.7 
1831X2224.05-1 Q6 
IKBiK 10,264 3-35 
„ ISK3.I L2K4ti. 

IMI 1.029 
IS89.2.3 4 628-3631 

W,2,um2 

I 884,24, 1634-3045 
1889,2. I jf.lfi VilH 
1889,2.1 JMO DM. tinu ri- 

JiV. 1 . V: L F jfcfJMjiLWjVjJW.v'’ 
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Mavrognttihus ctMfiatus was im perfectly described by McClelland (I 342) anti the 
lypowoKSCnMo London. Day (lR7fi) suggested that It may lie the specimen ( d) listed 
b) Gunther (Thrill under MmwcauheUi.'i akppvnxi\\ received from (be Last 


I ndin 


Componv and stilted to have 35 dorsal spines. Gunther placed the name M. anulaius 
utli el query in me synonymy ol Af, akpyamx, hut Dav put it, also queried as- a syno- 
" F M QrmuUiS. BnuEcnficr ( 1912) recognised Af, ™,A r 


u y , .'7 . u^L-.r rceofjuis^ m wtitluius as a species clistin- 

iiuEshed from M unuatitx h> ihe absence of a preorb ita] spine and tile specimen 
mentioned above is nou ] a be lied ^M, caiidtmn Uvpc)’\ E have examined this 
Jnuch tacJed - dissection reveals a shorl. bidden sp-nc on both sides E 


fish, now 

41tree with Dto in 


Mr s. 27, 1956. 
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5- M. K. SUFI 


ZhSZ *' L in Wl,i ^ Ihe P reo *ii a l spine, though usually pungent, may 

lutlv andT P ' lln fon " ute is D XXXV " 7*. A Ml 77. C 16 (radiosraph 

iludyK Jnc] u agrees in propgrtiflns wilh M. “ 1 

fore omit n ™ SafCly ‘"i “ ’ he <*» o' «- ™«"»» a»l I them- 

M -C td ! IS ZTJTZ m ' mC wi,h «• «"»»«. Although it appears in 
± ; , papCr al 110 e,,tl 01 lhc “» spates of the “Afghan collections'' there is 

on Grraa^AfBhaTi £ "TuT *#*">»“• T1ksc H> « collections made 
™v of J “ y : * h,ctl •***" at Ludhiana, explored the Indus valley bv 

EhanistanbTuavnfSh t- 3 ” 7'“ ,nt,US whkh h lcfl for ,llc [luli ‘ n Pass and Af- 

r !r- s . V ! uf Sfttkarpore. Quotations from Griffith's notes include (p 565 1 “The 

f ° m,S 0f «* doubtless the sural! scaled Barb, and <MU 

bo Oph'cephali, none of the Indian Siluridite. no Macrognaihi." etc. 

enter, vZ’u'Z 1|1L ' prcviousI > kn '" vn species of Griffith's collections a spe- 

i s the'd IZJZ a . ' UmC 1,01 lL ' Und <*«»»«« in the literature. Perhaps 

, djnl "7 Af. nose in the same jar with the type of M. caadam, 

Macrognathus undulatua was established bv McClelland (1S48) to receive i chin 
1 f0U0W ?“f er «*<»<• (1*76, and subsegnLTw^ m?™: 

specimen ta Nofa H aruuma - N h*°k * Pope (1927) described a 

0 : r r ; y. S XXXH abou ‘ 75 ' A »' itbou. 75 f the first spine 

oosenre,, as At. urotiMar nndahtaa (McClellaml). Later Nichols I ’943 i d „.iU is, 

subspecies as possessing D XXXII about 75. A II about 75 and in his kev Zffio r-fi n 

«• *«* by the number 

„i" e T lo discover which of the descriptions is correct in Use number of anal 

respect, and condZ , ” 'l "5! diflErCnt from ° lhct “emal Masiacembclus in this 

rLPpccL, cintl consider jL also to be M. ttrnwtus. 

morrnaT- 1 ^^ St:itW Lf tat ,'lfrtSTOcTmMn.! mutuharkus is closely related to M. mor- 

to its kniffi Dw7h7m f 7m ' “ in thc bod -'' ] ™ «-ick it, proportion 

iiis V ,L„ ° ! Ji7C>) found lus specimens of A/. gnmihcri less thick-bodied than 

■ t * £ !°V h “ t ' i - M ° n ■? Jerd0n ' S *** ™‘*> » query, under «. wn - 
a ce o bod' w;,Z h 7 n,[Sp T t / or 27 '' '# «* "ember of dorsal spines. I find the 
to JeSlt 7 r" ■ in m - v milleriaI °f >hc two species, hence I prefer 

AL ar Z js ° sp,nes :,mi *° P“ M - in the synonymy of 

imZZj r!, 21 1 m . d “ C ,Z ,n « manipttmaa admitted that lie could not 

It W “ h lbc lKi P Of 0 radiograph I an, now able to correct the fin 

7,; s ™ by him ns D xxxvir 66-72. A III about 50. to D XXXVIII 74, A III 

l,le h J ‘ la fj ^ ,c ra " EC ul ,W - which ,M. mmtf/jnrcmH also rcsem- 

7 " b ° dl Pb’ix,moils, SEC of mouth, prenpercular spines and preorbitul spine tvari- 
ablc 111 M armaiur us stated above). In contrasting it with M. cmidmus, a synomm of 

CVidCmly r'Z'F ° n a dcscri P t! ™ i» which that species was 

.vmMnrZ d d a syn0ny! " uf Ifle >«SMw«fta “ M■ f= M »ma- 

i - Th « 7 7 ;!S513nSd b > Hcnc (194<J, to Af, paukensa was described as 

having D XXXVII-60. A U-fiO. and no trace of preorbitai or prcopcrcnlar spines. The 
dorsal formula diverges widely from that of Af. perakensis (XXIX) and is within the 
range or AL ormolus, whtch is also variable in the development of the head spines 
Leaving open the possibility of the existence of only two anal spines in an Asiatic 
Masmcembcius, l suggest that Hcrre's specimen mav be ,1/ armatus 


Uttf.J. RAFFt.CS 
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f **' ii 

of o Cline, and I do. not«**«** 

t *£ S£w 3 A- <M* or fl« 0 * H 

bc responsive to environmental influences. 


Abbreviation* used in the ligurc* 


epo- 

eih- 

eili.-VD. 

fib J-EL 


f. 

l.cth, 

3ig,elh.n 

Hg-.r-d. 

li^T.l. 

u 


anterior nostril 

blood-vessel 

basLOccipital 

bus [sphenoid 

deitbrum 

hypocoracoid 

dental plates 

e?; occipital 

epiutic 

mesethmoid 

elh mo-vomer 

fibres uniting rigid and 
[eft nasals. 

fibres surrounding rostra! 

cartilage, 

frontal 

lateral ethmoid 
cthmo-nasal ligament 
dorsal rostral ligament 
Literal rostral ligament 
lateral line 

maxilla 


P- 

p,ea. 

plsp. 

pmi. 

P^ 

pro, 

psp- 

pAenl. 

plo. 


nasal none 

nerve 

nasal tube 

olfactory me mb nine 

parietal 

post coracoid process 

plcurosphepoid 

p re max ilia 

preorbital 

prootic 

parasphenoid 

post-temporal canal hone 

pterouc 

rays 

rostral curtilage 

radials, 

hypcreoracoid 
supra dcilhtotn 

supraoedpitn! 

sphenotic 

vomer 


Plate 15. 


Explanation nt Plates 

(For lettering of anatomical drawings, s^ « lhflVL I 

Plate 13, Fig, I. Masiacembelus amau^ sk-ull X ^^^in’lut^ vie*; basiv 

Fiats Id, Fig- 2 (above). ^"rin'°f M ‘ ' ,maita '" s :, R? ‘ l 

phenoid inserted from an ah^r P P 24; tbc dorsal side is on 

(below), M. maculmus ng!it pcco , gr , of l [k figure, 

Lite right, the buses of the psctoral »>s •«* « lne p ^ vicw . 

,, t pig, 4. Macrogitalhits ncutcams, al '™'" co sLriii cartilage and Ills 

showing the left anterior P^ 11 ^ ^ ea otV pemudllan .«* 
are shown as cird.s, ,., par;l iion of snout in ventral wr, 

r> . + tA F ' 0 «j trnrieflWWi JllZsrin T; 1 

Plate 16, Fig. ... ■ ^ the lower jaw. 

md- 1. lateral liilc \ <nnMf the outlines arc 

"• “■ ^ ,hc " 


XtUS. 



Plate IS, 


PJatc 19 


Plate 20, 


Plate 21. 


Plate 22, 


Plate 23, 


M. K sUFf 

o* P^S“3 Sw‘SS r te d ,2 B !5 C r 0 S T' pla,es - "• “uwilr 

"ones: .he snout ; 3 2r,,d i„ ,1 fc ,^™ r , of lhe ™“ Pronva*ilWy 
appear in one section. C, through the- -rh M \' )lU P^s of plates 

ami Lhe anterior ends of trie msal bnne k lllc, " V0!1 ief 1 ihc olfactory organs 

by a sheer of fibroul vJw ' lJ,C laMcr nnfl *» ^cr El,ethmoid 

of the rostraf carriN^^ ^‘ ™ j ^ 1 ^™^*ng with the fibrous sheath 

] ei th e middle of the ir count Sho-r]v h-r ' 1111L ' n Ls 111 c u 1 <ra ns versely 

with the bony laS ine I l 7 nralal '™ E *P“ncJs and 

betucen the t Wu JM d „Sj ! n C , lW is =» fib^us connection 

»»«* the n orv« a„d uiS211^2 lu ?*"* «“ '»»« *° «* eth- 

are conspicuous. Smaller nerves and vess-k’h' 1 '''"!? : "’ d l ? tcral lm * or !? ans 
B. ^ Hlnd have been omitted from A and 

1 it,. 7„ A?' ac/'ficiifi](s ncutcoui'i redrawn Kv k v ■ et 
PF- Ixxir, 1, Fie. R. M acuZn^Tv b u ^ from W6. 
pl. Lx. 2. Fie 9 M aru^-- \ r>p _ uf A ' 4tutttBsh<mi r from Horst. 192L 

from Fowler, 1939 fir; i] cl ?«' ?! • Wo y«*M*W«r #w ucispims Fowler, 
between dorsal, caudal ™d ^1 n^T ’ to relati ™ 

united, a, a parulyne of m 2, ' i WO ,^ ccm ' cns ” which they are 

-m. specimen fro^efcS“ *"** 70 ' 5 «• ^ »• »' 

* "t* ^ < tt^rs£ i rr” e ?°r aima * ^*■=- 

folded lip with the suhcul'incniic ’ r - [)n i ^- 1 lQ . W(rcrvsuarhus\ nmc the 

of the P ^„iSlr"C^t^lT' i,,Ued im ° " ,:n ,m “ 

unpaired nodule of parti, ossified c-jrtil-ia - ivi^ s | 10u| b c “ l - a small 
unitine the rostral nrt , S '> ,a ? nC!,r - bul '>•*> in, lhe fibres 

vidual significance. “ e,hra0ld; « is P™MWjr only of i«H- 

[370 Fin n m T redrawn h) k, M, Ftiong from Biecker, 

] 9 Hf p: M ^ redrawn by K. M. Foone from Anruandate 

Fun'hrales' pie i'/m' 0 ™" f“ M (NH » from Nasirijah' 

tupnrjles. Fig 15. M. maculntus redrawn by K. M Fuonc r m .„ v-'r „ 

taermes ,n Cuvier’s Regnn Animal, lllust, P oii ons , 1 B 4 n pl h ’, 

Fi^ ^ wiwmii* dc 

t Eg. 17, A/. /»p™/rt'JiTi,T 4 frona Hcrm & Mvers 197 7 j-'i,- n ,., / r 
forte. 1940. Fg. 19. M . ™ 

Ihu type series of M. lacl ,i agasler Fow4. 1935. ' ' 

F ‘pl b - vK - M - F *he f*«i Wy. IW 

Fir *-* “ i,,i,wn . ,, - v k - ffi 

Day. 1B76, nl.'lxxii 3 p7p n, .J 'redrawn by k. M Foong Trom 
Annandnle. t y IK,' pi.’j' 2 .'" “ ' ' aa,rs "‘ rdrawn by K. M. Foonj; Trom 

F, f **■ Maxanmbeliu utboguttm*. symvnc Fie 75 vr , 
ny K. M. Foods from Day, j« 7 « pl kvdi' 7 "\ 7‘ 2 draw " 

M. imiioior. onllines of r nrd I „ 1 , , " t 1 01 W ‘ Fl S 2b- 

iwcen lhe vnriicri lin’s , ,7 7 f.? 1 "*' var,DUS dc * recs of union hc- 

9, 205 a,m. l|Lya ’ ... b - 315 mm.. Sumatra, 


Hiru Ra^ FLks 
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Plate 24, Pig. 22, Mastaccrnbehi.v ery'ihrottteniu. a. from Kuala Kelantan, Malay ei; b. 

type of M. argiis, Siam. Fig. 23, M. rryiitmiucniu. right ami left sides of a 
specimen from Bangkok (Mus. Paris 4578), 

Plate 25, Fig. 29. flfa.vrmrmta'Jrf.t a, redrawn b_\ K M Foong from Oay. 

E876, pi, Isxiii, 2: b, type of XL tiwnipitrcnsiX from Horn 192 t, Pig. 20. 
M. antwuti\ type of M. a. var. focus, from Horn, 1923. 

Plato 26, Fig, 31, Mastaccmhehts arrmttus, Singapore. Fig, 32. M. armatits\ a, a Mill i- 
yan specimen from the Raffles Museum; k a specimen from Sumatra 
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Fig. 5. Mucroi’iuitlwx acuieatits. Alizarin preparation of snout. (S. M. K. Sufi). 
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Figs, 29. 30, Mastacembehts armatus. (S. M. K. Sufi). 









Figs. 31, 32. Masiacembehis cinnatus. (S. M. K, Sufi). 





